


Subject: Re: MP comments on draft RD Responses

Happy New Year Maggie.   

Margaret Passmore 12/31/2010 01:19:44 PMMatt and Stef, Here are the rest of my comments.

From: Margaret Passmore/R3/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA
Cc: Greg Pond/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA
Date: 12/31/2010 01:19 PM
Subject: MP comments on draft RD Responses

Matt and Stef,

Here are the rest of my comments.

 
 

 
 
 

 
 

 
 

 
 

 
  

 

  

 
  

 
 

Happy New Year!

Maggie

[attachment "2010-12-29 Compiled HW RD Comments 1-242_MP_123110_thru end.docx" deleted by 
Stefania Shamet/R3/USEPA/US] 

Margaret Passmore
Freshwater Biology Team
Office of Monitoring and Assessment (3EA50)

(b) (5)

(b) (5)



Environmental Assessment and Innovation Division
USEPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm



Stefania 
Shamet/R3/USEPA/US 

01/02/2011 02:39 PM

To Margaret Passmore, Greg Pond, Rhodes.Charles, David 
Rider, Jennifer Fulton, Louis Reynolds

cc John Forren

bcc

Subject First crack at response to WVDEP comments on RD

1 attachment

WVDEP RD comments.docWVDEP RD comments.doc

Here's a first crack at responding to WVDEP.  Please take a look and let me have your comments.  I'll 
hold off sending to Matt Klasen until around 1130 am on Monday to try to pick up your comments.  
Thanks. 

Jmorga08
Typewritten Text
DOCUMENT REDACTED - DELIBERATIVE



Frank Borsuk/R3/USEPA/US 

01/03/2011 12:06 PM

To Stefania Shamet

cc Carrie Traver

bcc Frank Borsuk

Subject Re: Response from Frank Borsuk with citations -- MORE 
Spruce references

2 attachments

Potesta Selenium PPT 10-6-2010.PDFPotesta Selenium PPT 10-6-2010.PDF WestVirginia University PPT Selenium 10-6-2010.PDFWestVirginia University PPT Selenium 10-6-2010.PDF

Stef/Carrie: 

 
 

 
 

 
 

 

 

 

  
  

   

  

 
   

Frank 

Frank Borsuk, Ph.D.
Aquatic/Fisheries Biologist
Freshwater Biology Team
USEPA-Region 3 (Wheeling Office)
Office of Monitoring & Assessment (3EA50)
Environmental Assessment & Innovation Division
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
304-234-0241 Phone
304-234-0260 Fax

(b) (5)



borsuk.frank@epa.gov

Please visit our website at  http://epa.gov/reg3esd1/3ea50.htm

From: Stefania Shamet/R3/USEPA/US 
To: Carrie Traver/R3/USEPA/US@EPA 
Cc: Frank Borsuk/R3/USEPA/US@EPA 
Date: 01/03/2011 10:08 AM 
Subject: Re: MORE Spruce references

Frank? 

From: Carrie Traver/R3/USEPA/US 
To: Stefania Shamet/R3/USEPA/US@EPA 
Date: 01/03/2011 09:13 AM 
Subject: Re: MORE Spruce references

I believe we have copies of all. I put the citations that correspond to the Reference List  in blue below. 

Note- I'm not entirely sure which studies we used for:  "POTESTA & Associates and West Virginia 
University have implemented studies on selenium in West Virginia waters." We have at least 5 references 
to which this might refer. 

Carrie Traver 
USEPA Region 3 
Office of Environmental Programs 
1650 Arch Street - 3EA30 
Philadelphia, PA 19103 
215-814-2772 
traver.carrie@epa.gov 

From: Stefania Shamet/R3/USEPA/US 
To: Carrie Traver/R3/USEPA/US@EPA 



Date: 01/03/2011 06:43 AM 
Subject: MORE Spruce references

Do we have all of these?  Thanks 

WVDEP studies on the effects of selenium on aquatic (fish) communities came to our full attention 
in February 2009 with the publication of the WVDEP Document: Selenium Bioaccumulation 
Among Select Stream and lake Fishes in West Virginia. 
(WVDEP 2009)  In addition, a January 2010  WVDEP document provided to the WV legislature 
entitled:  Selenium-Induced Developmental Effects Among Fishes in Select West Virginia Waters 
added to EPA’s understanding. (WVDEP 2010) In addition, POTESTA & Associates and West 
Virginia University have implemented studies on selenium in West Virginia waters. Finally, SETAC 
convened a PELLSTON Workshop entitled:  Ecological Assessment of Selenium in the Aquatic 
Environment ( February 2009). (Chapman et al 2009.)Other studies that have contributed to a 
greater understanding of the adverse effects of selenium include Additional investigations and 
discussions have continued increased selenium concerns including: Bonta, J .V., & Dick, W. A. 

(2003), Chapman et al. (2009),(same as above) Diehl, S.F., et. al (2005), Ferreri, C.P. et. al (2004), Lemly, D. M. 

(2009), Palmer et al. (2010), Neuzil, S.G. et. al. (2005), Vesper, D. et. al. (2008). 















































































Christopher 
Hunter/DC/USEPA/US 

01/04/2011 10:44 AM

To Palmer Hough

cc

bcc

Subject Re: Proposed edits to Intro of Guidelines Compliance 
Section, Section V.E.

Good point. I can't see it very well on bb, but it looks that way. I'll respond to him after the mining call.
Chris Hunter
US EPA, Wetlands Protection Division
(202) 566-1454 (t)
(202) 573-6478 (c)

Palmer Hough

    ----- Original Message -----
    From: Palmer Hough
    Sent: 01/04/2011 09:47 AM EST
    To: Christopher Hunter
    Subject: Fw: Proposed edits to Intro of Guidelines Compliance Section, 
Section V.E.

 
 

___________________________________
Palmer Hough, Environmental Scientist
tel: 202.566.1374  I  fax: 202.566.1375

Wetlands Division
U.S. EPA Headquarters (MC 4502T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460
www.epa.gov/wetlands 

----- Forwarded by Palmer Hough/DC/USEPA/US on 01/04/2011 09:43 AM -----

From: Gregory Peck/DC/USEPA/US
To: Karyn Wendelowski/DC/USEPA/US@EPA
Cc: Ann Williams/R1/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Kevin 

Minoli/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Palmer 
Hough/DC/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA

Date: 01/04/2011 09:27 AM
Subject: Re: Proposed edits to Intro of Guidelines Compliance Section, Section V.E.

Karyn:

(b) 
(5)





















(b) (5)







Greg Pond/R3/USEPA/US 

01/06/2011 12:18 PM

To Frank Borsuk, Louis Reynolds, Margaret Passmore

cc

bcc

Subject Fw: Spruce References list

latest 

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm
----- Forwarded by Greg Pond/R3/USEPA/US on 01/06/2011 12:17 PM -----

From: Marcel Tchaou/DC/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA
Cc: Carrie Traver/R3/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Greg 

Pond/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA
Date: 01/06/2011 12:17 PM
Subject: Re: Fw: Spruce References list

Hi Everyone,
This is the current version that I am working on now updating it.

*******************************************************
Marcel K. Tchaou, Ph.D., P.E., P.H.
Environmental Engineer
Wetlands & Aquatic Resources Regulatory Branch
Office of Wetlands, Oceans and Watersheds
U.S. EPA
1200 Pennsylvania Avenue, NW (MC 4502T)
Washington, DC 20460
202-566-1904

Matthew Klasen 01/06/2011 11:16:24 AMChris, Marcel, and Carrie: See Greg's note belo...

From: Matthew Klasen/DC/USEPA/US
To: Marcel Tchaou/DC/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Carrie 

Traver/R3/USEPA/US@EPA
Cc: Greg Pond/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA
Date: 01/06/2011 11:16 AM
Subject: Fw: Spruce References list

Chris, Marcel, and Carrie:

Jmorga08
Typewritten Text
DOCUMENT REDACTED - DELIBERATIVE



See Greg's note below.  Can someone send Greg the most recent reference list?

 
 

  

 
 

 
 

Thanks.
Matt
.  
-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229
----- Forwarded by Matthew Klasen/DC/USEPA/US on 01/06/2011 11:08 AM -----

From: Greg Pond/R3/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA
Date: 01/06/2011 11:07 AM
Subject: Spruce References list

 

Thanks,

Greg

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

(b) (5)

(b) (5)



Frank Borsuk/R3/USEPA/US 

01/06/2011 12:30 PM

To Carrie Traver, Marcel Tchaou

cc Margaret Passmore, Louis Reynolds

bcc

Subject Info for Lemly (2006) and West Virginia Collection Permit 
database citation -- Fw: IMPORTANT correction - Fw: Lemley 
quote that needs citation/reference verification in Appendices 
and FD & RD

Carrie/Marcel:

       

 
 

 
 

 

 

 

Frank

Frank Borsuk, Ph.D.
Aquatic/Fisheries Biologist
Freshwater Biology Team
USEPA-Region 3 (Wheeling Office)
Office of Monitoring & Assessment (3EA50)
Environmental Assessment & Innovation Division
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
304-234-0241 Phone
304-234-0260 Fax
borsuk.frank@epa.gov

Please visit our website at  http://epa.gov/reg3esd1/3ea50.htm

----- Forwarded by Frank Borsuk/R3/USEPA/US on 01/06/2011 12:15 PM -----

From: Frank Borsuk/R3/USEPA/US
To: Margaret Passmore/R3/USEPA/US@EPA, Regina Poeske/R3/USEPA/US@EPA
Cc: borsuk.frank@epa.gov
Date: 12/13/2010 04:43 PM

(b) (5)
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sites, reclaimed soils characteristically have

higher bulk density, lower organic content,

low water-infiltration rates, and low nutrient

content (8, 25). Many reclaimed areas show

little or no regrowth of woody vegetation and

minimal carbon (C) storage even after 15

years (26). Decreased forest productivity may

be related to the type of surface material (e.g.,

brown versus gray sandstone) used in the

reclamation (27). In reclaimed forests, pro-

jected C sequestration after 60 years is only

about 77% of that in undisturbed vegetation

in the same region (28). Mined areas planted

to grassland sequester much less. Since rec-

lamation areas encompass >15% of the land

surface in some regions (29) (table S1), signif-

icant potential for terrestrial C storage is lost.

Mitigation plans generally propose cre-

ation of intermittently flowing streams on

mining sites and enhancement of streams off-

site. Stream creation typically involves build-

ing channels with morphologies similar to

unaffected streams; however, because they

are on or near valley fills, the surrounding

topography, vegetation, soils, hydrology, and

water chemistry are fundamentally altered

from the premining state. U.S. rules have

considered stream creation a valid form of

mitigation while acknowledging the lack of

science documenting its efficacy (30). Senior

officials of the U.S. Army Corps of Engineers

(ACOE) have testified that they do not know

of a successful stream creation project in con-

junction with MTM/VF (31).

A Failure of Policy and Enforcement

The U.S. Clean Water Act and its implement-

ing regulations state that burying streams with

materials discharged from mining should be

avoided. Mitigation must render nonsignificant

the impacts that mining activities have on the

structure and function of aquatic ecosystems.

The Surface Mining Control and Reclamation

Act imposes requirements to minimize impacts

on the land and on natural channels, such as

requiring that water discharged from mines

will not degrade stream water quality below

established standards.

Yet mine-related contaminants persist in

streams well below valley fills, forests are

destroyed, headwater streams are lost, and bio-

diversity is reduced; all of these demonstrate

that MTM/VF causes significant environ-

mental damage despite regulatory require-

ments to minimize impacts. Current mitiga-

tion strategies are meant to compensate for

lost stream habitat and functions but do not;

water-quality degradation caused by mining

activities is neither prevented nor corrected

during reclamation or mitigation.

Clearly, current attempts to regulate MTM/

VF practices are inadequate. Mining permits

are being issued despite the preponderance of

scientific evidence that impacts are pervasive

and irreversible and that mitigation cannot

compensate for losses. Considering environ-

mental impacts of MTM/VF, in combination

with evidence that the health of people living in

surface-mining regions of the central Appala-

chians is compromised by mining activities, we

conclude that MTM/VF permits should not be

granted unless new methods can be subjected

to rigorous peer review and shown to remedy

these problems. Regulators should no longer

ignore rigorous science. The United States

should take leadership on these issues, particu-

larly since surface mining in many developing

countries is expected to grow extensively (32).
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Jeffrey Lapp/R3/USEPA/US 

01/06/2011 06:25 PM

To David Kargbo

cc

bcc

Subject Re: Comments on materials handling Plan for Spruce

Thanks Dave. 
David Kargbo

    ----- Original Message -----
    From: David Kargbo
    Sent: 01/06/2011 06:24 PM EST
    To: Jeffrey Lapp
    Cc: Christopher Hunter; Dave Campbell; David Rider; Frank Borsuk; John 
Forren; Kevin Minoli; Margaret Passmore; Matthew Klasen; Stefania Shamet; 
Stephen Field; John Pomponio
    Subject: Comments on materials handling Plan for Spruce
Jeff;

Per your request, please see my comments on the materials handling Plan for Spruce.  The referenced 
articles are attached.

Tomorrow id my compress day but I'll be checking my email if you need any additional help.

Dave.

[attachment "Comments on MHP_Kargbo.doc" deleted by Jeffrey Lapp/R3/USEPA/US]
[attachment "01 Bevans et al, Prediction & Treatment.tif" deleted by Jeffrey Lapp/R3/USEPA/US]
[attachment "03 Spatial Trends.pdf" deleted by Jeffrey Lapp/R3/USEPA/US]

[attachment "04 Selenium Concentrations in Middle PA Coal Beds.pdf" deleted by Jeffrey 
Lapp/R3/USEPA/US]
[attachment "05 Se speciation in soils after alkaline extraction.pdf" deleted by Jeffrey 
Lapp/R3/USEPA/US]
[attachment "06 USEPA 1992_Behavior of metals in soils.pdf" deleted by Jeffrey Lapp/R3/USEPA/US]

[attachment "07 Vesper_Se Location and Mode of Occurrence.pdf" deleted by Jeffrey 
Lapp/R3/USEPA/US]
[attachment "08 WV_selenium_plan.pdf" deleted by Jeffrey Lapp/R3/USEPA/US]

David M. Kargbo, PhD
Office of Environmental Innovation
Environmental Assessment and Innovation Division
USEPA Region 3
1650 Arch Street
Philadelphia, PA 19103
Tel: 215 814-3319 / E-mail: kargbo.david@epa.gov



Matthew 
Klasen/DC/USEPA/US 

01/07/2011 09:21 AM

To Gregory Peck

cc

bcc

Subject Fw: Update on Spruce this Morning?

FYI

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229
----- Forwarded by Matthew Klasen/DC/USEPA/US on 01/07/2011 09:21 AM -----

From: Christopher Hunter/DC/USEPA/US
To: Denise Keehner/DC/USEPA/US@EPA
Cc: Brian Frazer/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA, David 

Evans/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA

Date: 01/07/2011 09:11 AM
Subject: Re: Update on Spruce this Morning?

Sorry for not getting this to you last night Denise. If anyone on the team disagrees with my status 
assessment, please chime in.
________________________________________

 

 
 

 
 

 

(b) (5)



Denise Keehner 01/07/2011 08:55:25 AM

From: Denise Keehner/DC/USEPA/US
To: Christopher Hunter/DC/USEPA/US@EPA
Cc: Brian Frazer/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA
Date: 01/07/2011 08:55 AM
Subject: Update on Spruce this Morning?

(b) (5)



Denise 
Keehner/DC/USEPA/US 

01/07/2011 10:17 AM

To Nancy Stoner

cc Gregory Peck

bcc

Subject Fw: Update on Spruce this Morning?

I'll forward latest iteration of Exec summary momentarily.
----- Forwarded by Denise Keehner/DC/USEPA/US on 01/07/2011 10:17 AM -----

From: Christopher Hunter/DC/USEPA/US
To: Denise Keehner/DC/USEPA/US@EPA
Cc: Brian Frazer/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA, David 

Evans/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA

Date: 01/07/2011 09:11 AM
Subject: Re: Update on Spruce this Morning?

Sorry for not getting this to you last night Denise. If anyone on the team disagrees with my status 
assessment, please chime in.
________________________________________

 

 
 

 
 

 

Denise Keehner 01/07/2011 08:55:25 AM

From: Denise Keehner/DC/USEPA/US

(b) (5)



To: Christopher Hunter/DC/USEPA/US@EPA
Cc: Brian Frazer/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA
Date: 01/07/2011 08:55 AM
Subject: Update on Spruce this Morning?







Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 







Matthew 
Klasen/DC/USEPA/US 

01/08/2011 12:53 PM

To Kevin Minoli, Karyn Wendelowski

cc Christopher Hunter

bcc

Subject Re: Question about references

Will do.

mk
 

Matt Klasen
U.S. Environmental Protection Agency
Office of Water 
(202) 566-0780
Cell (202) 380-7229

Kevin Minoli

    ----- Original Message -----
    From: Kevin Minoli
    Sent: 01/08/2011 12:51 PM EST
    To: Karyn Wendelowski
    Cc: Christopher Hunter; Matthew Klasen
    Subject: Re: Question about references
So Matt, please add this paragraph to the response to 248A.  Thanks.

Re: Question about references

Re: Question about references   

Karyn Wendelowski  to: Christopher Hunter 01/08/2011 10:27 AM

Cc: Kevin Minoli, Matthew Klasen

 

Re: Question about references

Re: Question about references   

Christopher Hunter  to: Karyn Wendelowski 01/08/11 09:53 AM

Cc: Kevin Minoli, Matthew Klasen

(b) (5)



Karyn,

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 
-----Karyn Wendelowski/DC/USEPA/US wrote: -----

To: Christopher Hunter/DC/USEPA/US@EPA
From: Karyn Wendelowski/DC/USEPA/US
Date: 01/07/2011 11:23AM
Cc: Kevin Minoli/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA
Subject: Re: Question about references

 
  

 

 
 

 
 

 

Christopher Hunter---01/06/2011 03:11:22 PM--  

From: Christopher Hunter/DC/USEPA/US 
To: Matthew Klasen/DC/USEPA/US@EPA 
Cc: Karyn Wendelowski/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA 
Date: 01/06/2011 03:11 PM 
Subject: Re: Question about references 

 

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 

(b) (5)

(b) (5)

(b) (5)

(b) (5)



Matthew Klasen---01/06/2011 03:08:40 PM---  

From: Matthew Klasen/DC/USEPA/US 
To: Christopher Hunter/DC/USEPA/US@EPA 
Cc: Karyn Wendelowski/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA 
Date: 01/06/2011 03:08 PM 
Subject: Re: Question about references 

 
 

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

Christopher Hunter---01/06/2011 03:06:37 PM---  

From: Christopher Hunter/DC/USEPA/US 
To: Kevin Minoli/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA 
Cc: Matthew Klasen/DC/USEPA/US@EPA 
Date: 01/06/2011 03:06 PM 
Subject: Question about references 

 
 

 

 
 

 

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 

(b) (5)

(b) (5)

(b) (5)

(b) (5)



Matthew 
Klasen/DC/USEPA/US 

01/10/2011 10:53 AM

To Gregory Peck

cc Betsy Behl, Lynn Zipf, Christopher Hunter, Karyn 
Wendelowski

bcc

Subject Re: Fw:  

Betsy and Lynn:

Just wanted to follow up on whether you have a room available at 11 (or perhaps Betsy's office)?  We 
have a couple HQ folks interested to participate in person, and R3 folks on the phone.

Thanks,
Matt

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

Gregory Peck 01/10/2011 09:53:39 AMBetsy Lets keep 11 this morning - do you have a...

From: Gregory Peck/DC/USEPA/US
To: Betsy Behl/DC/USEPA/US@EPA
Cc: Lynn Zipf/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA
Date: 01/10/2011 09:53 AM
Subject: Re: Fw:  

Betsy

Lets keep 11 this morning - do you have a room we can use?

Thanks,
Greg

Betsy Behl 01/10/2011 08:45:31 AMGreg:  Would 11 be alright?  I have a mandatory...

From: Betsy Behl/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA
Cc: Lynn Zipf/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA
Date: 01/10/2011 08:45 AM
Subject: Re: Fw:  

Greg:  Would 11 be alright?  I have a mandatory management meeting I need to attend from 10-11.

Gregory Peck 01/08/2011 05:15:00 PMLynn/Betsy - can we schedule a call with you all...

From: Gregory Peck/DC/USEPA/US
To: Lynn Zipf/DC/USEPA/US@EPA, Betsy Behl/DC/USEPA/US@EPA
Cc: Matthew Klasen/DC/USEPA/US@EPA

(b) (5)

(b) (5)

(b) (5)



Date: 01/08/2011 05:15 PM
Subject: Fw: 

Lynn/Betsy - can we schedule a call with you all and Region 3 Monday to discuss this?   
  Say 10:30?  Thanks

Greg  

Fro
m:

Betsy Behl/DC/USEPA/US

To: Gregory Peck/DC/USEPA/US@EPA
Cc: Christopher Hunter/DC/USEPA/US@EPA, Ephraim King/DC/USEPA/US@EPA, Joe 

Beaman/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA, 
Lynn Zipf/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, stoner nancy@epa.gov, Charles 
Delos/DC/USEPA/US@EPA, Jim Hanlon/DC/USEPA/US@EPA

Dat
e:

01/07/2011 05:36 PM

Su
bje
ct:

Re: 

Greg:

 
 

 

Betsy

 

Gregory Peck---01/02/2011 12:46:05 PM---Betsy and Joe: Hope you both are enjoying your 2011 so far.  
Thanks again for your help a couple wee

From:     Gregory Peck/DC/USEPA/US
To:     Betsy Behl/DC/USEPA/US@EPA, Joe Beaman/DC/USEPA/US@EPA
Cc:     Matthew Klasen/DC/USEPA/US@EPA, Lynn Zipf/DC/USEPA/US@EPA, stoner.nancy@epa.gov, 
Ephraim King/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Kevin 
Minoli/DC/USEPA/US@EPA, Frank Borsuk/R3/USEPA/US@EPA, Christopher 
Hunter/DC/USEPA/US@EPA
Date:     01/02/2011 12:46 PM
Subject:     

Betsy and Joe:

 

 

(b) (5)

(b) (5)

(b) (5)

(b) (5)

(b) (5)

(b) (5)





Stef:

 
 

 

 
 

 
 

 
 

 
 

  

 
 

 
 

 
 

 

 
 

     

          
    

 
 

 
 

 

 

(b) (5)





1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
304-234-0241 Phone
304-234-0260 Fax
borsuk.frank@epa.gov

Please visit our website at   http://epa.gov/reg3esd1/3ea50.htm

(See attached file: Hamilton_2003.pdf) (See attached file: Peterson et al 2009 selenium.pdf) 

[attachment "Hamilton_2003.pdf" removed by Matthew Klasen/DC/USEPA/US]
[attachment "Peterson et al 2009 selenium.pdf" removed by Matthew Klasen/DC/USEPA/US]









Gregory Peck/DC/USEPA/US 

01/10/2011 05:19 PM

To Jeff Lape

cc Lynn Zipf, Matthew Klasen

bcc

Subject Fw: Add'l Spruce OST reviews (in addition to fish tissue)

Jeff - Could really use your input by noon tomorrow.

Thanks!
Greg

----- Forwarded by Gregory Peck/DC/USEPA/US on 01/10/2011 05:18 PM -----

From: Matthew Klasen/DC/USEPA/US
To: Lynn Zipf/DC/USEPA/US@EPA
Cc: Gregory Peck/DC/USEPA/US@EPA, Joe Beaman/DC/USEPA/US@EPA, Betsy 

Behl/DC/USEPA/US@EPA
Date: 01/10/2011 01:55 PM
Subject: Add'l Spruce OST reviews (in addition to fish tissue)

Hi Lynn,

 

 

 

 
  

Happy to help explain more by phone if that would help.

Thanks,
Matt

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

(b) (5)
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Christopher 
Hunter/DC/USEPA/US 

01/11/2011 07:59 AM

To David Evans

cc

bcc

Subject Re: 2-fer

Sounds good, just let me know when you'd like to meet.

David Evans 01/11/2011 07:55:55 AMLet's find some time to meet as you requested, a...

From: David Evans/DC/USEPA/US
To: Christopher Hunter/DC/USEPA/US@EPA
Date: 01/11/2011 07:55 AM
Subject: 2-fer

I'm getting in late, but anytime open on my calendar after the Mining call is fine for me 9am.

David Evans, Director
Wetlands Division
Office of Wetlands, Oceans and Watersheds
(202) 566-0535
(202) 725-6415 (cell)

--------------------------Sent from my BlackBerry Wireless Handheld

  From: Christopher Hunter
  Sent: 01/10/2011 11:39 PM EST
  To: "Denise Keehner" <keehner.denise@epa.gov>
  Cc: David Evans; Jim Pendergast; Brian Frazer
  Subject: Daily Spruce Update

Hello Denise, 
 
 

 
 

 
 

 

 
 

 
 

 

 

(b) (5)

(b) (5)



 

 
 

 

 
 

 

.

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 

(b) (5)





(202) 725-6415 (cell)

--------------------------Sent from my BlackBerry Wireless Handheld

  From: Christopher Hunter
  Sent: 01/10/2011 11:39 PM EST
  To: "Denise Keehner" <keehner.denise@epa.gov>
  Cc: David Evans; Jim Pendergast; Brian Frazer
  Subject: Daily Spruce Update

 
 
 

 
 

 
 

 

 
 

 
 

 

 

 

 
 

 

 
 

 

Chris Hunter

(b) (5)



U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov 
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(b) (5)





Gregory Peck/DC/USEPA/US 

01/11/2011 06:24 PM

To Karyn Wendelowski

cc

bcc

Subject Re: OpEd

Awesome 
--------------------------
Gregory E. Peck
Chief of Staff
Office of Water
U.S. E.P.A.

Karyn Wendelowski

    ----- Original Message -----
    From: Karyn Wendelowski
    Sent: 01/11/2011 06:23 PM EST
    To: Gregory Peck
    Subject: Re: OpEd

Re: OpEd

Re: OpEd  

Gregory Peck to: Karyn Wendelowski 01/11/11 06:16 PM

--------------------------
Gregory E. Peck
Chief of Staff
Office of Water
U.S. E.P.A.

Karyn Wendelowski

    ----- Original Message -----
    From: Karyn Wendelowski
    Sent: 01/11/2011 05:59 PM EST
    To: Gregory Peck
    Cc: Kevin Minoli; Matthew Klasen
    Subject: Re: OpEd

 

OpEd

Gregory Peck to: Kevin Minoli, Karyn Wendelowski, Matthew 
01/11/11 03:42 PM

(b) (5)

(b) (5)

(b) (5)



Klasen

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

  
 

 
 

(b) (5)
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John Forren/R3/USEPA/US 

01/12/2011 10:46 AM

To John Pomponio

cc

bcc

Subject Fw: Spruce Communication Materials

----- Forwarded by John Forren/R3/USEPA/US on 01/12/2011 10:46 AM -----

From: Stefania Shamet/R3/USEPA/US
To: John Pomponio/R3/USEPA/US@EPA, Shawn Garvin/R3/USEPA/US@EPA, 

Early.William@epamail.epa.gov, Catherine Libertz/R3/USEPA/US@EPA, Jessica 
Greathouse/R3/USEPA/US@EPA, Donna Heron/R3/USEPA/US@EPA, Bonnie 
Lomax/R3/USEPA/US@EPA, Jeffrey Lapp/R3/USEPA/US@EPA, John 
Forren/R3/USEPA/US@EPA

Date: 01/11/2011 10:52 AM
Subject: Fw: Spruce Communication Materials

----- Forwarded by Stefania Shamet/R3/USEPA/US on 01/11/2011 10:51 AM -----

From: Gregory Peck/DC/USEPA/US
To: Nancy Stoner/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA, Betsaida 

Alcantara/DC/USEPA/US@EPA, Seth Oster/DC/USEPA/US@EPA, Arvin 
Ganesan/DC/USEPA/US@EPA, David McIntosh/DC/USEPA/US@EPA, Shawn 
Garvin/R3/USEPA/US@EPA, Early.William@epamail.epa.gov

Cc: Travis Loop/CBP/USEPA/US@EPA, Amy Han/DC/USEPA/US@EPA, Matthew 
Klasen/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Christopher 
Hunter/DC/USEPA/US@EPA, Kevin Minoli, Stefania Shamet/R3/USEPA/US@EPA, Denis 
Borum/DC/USEPA/US@EPA, Ann Campbell/DC/USEPA/US@EPA, Jordan 
Dorfman/DC/USEPA/US@EPA

Date: 01/11/2011 10:48 AM
Subject: Spruce Communication Materials

Attached please find the final draft of communications materials for Thursday's Spruce announcement.  
The Q's and A's include both internal and external information.  We'll be preparing a seperate document 
for the web that separates the external Q's and A's for posting.  Please let us know if you have any 
questions.

Best,
Greg
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-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229 







Gregory Peck/DC/USEPA/US 

01/12/2011 01:40 PM

To Karyn Wendelowski

cc Kevin Minoli

bcc

Subject Re: Spruce Jurisdictional analysis

Stunning, Fast and well written.  Just a few comments.

Karyn Wendelowski 01/12/2011 01:15:02 PMSpeak now if you have concerns:

From: Karyn Wendelowski/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA, Stefania 

Shamet/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, Margaret 
Passmore/R3/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Matthew 
Klasen/DC/USEPA/US@EPA

Date: 01/12/2011 01:15 PM
Subject: Spruce Jurisdictional analysis

Speak now if you have concerns:

[attachment "Spruce Jurisdictional Analysis.doc" deleted by Gregory Peck/DC/USEPA/US] 
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Bob Sussman/DC/USEPA/US 

01/13/2011 09:37 AM

To Betsaida Alcantara

cc Gregory Peck, Jalil Isa

bcc

Subject Re: nytimes question

sure.

Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency

Betsaida Alcantara 01/13/2011 09:35:19 AMGreg and Bob, see below

From: Betsaida Alcantara/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA
Cc: Jalil Isa/DC/USEPA/US@EPA
Date: 01/13/2011 09:35 AM
Subject: nytimes question

Greg and Bob,
see below
----- Forwarded by Betsaida Alcantara/DC/USEPA/US on 01/13/2011 09:34 AM -----

From: "Broder, John" <broder@nytimes.com>
To: Betsaida Alcantara/DC/USEPA/US@EPA
Date: 01/13/2011 09:33 AM
Subject: RE: embargoed spruce release  - embargoed til 10:30am

Can the coal company reapply with a less damaging proposal for mining in this 
area?

jb

-----Original Message-----
From: Alcantara.Betsaida@epamail.epa.gov [
mailto:Alcantara.Betsaida@epamail.epa.gov] 
Sent: Thursday, January 13, 2011 9:29 AM
To: Broder, John; Zeller, Tom
Cc: Gilfillan.Brendan@epamail.epa.gov
Subject: embargoed spruce release - embargoed til 10:30am

John and Tom,
Wanted to give you both an embargoed heads up that we are going with
Spruce decision this morning. We're putting the release out at 10:30am.
So please embargoe til then and let me know if you need to talk to
anyone on background. Tom, I recall you went out to W VA last year and
did that nytimes.com video and interactive story, so I figured you would
be interested.

FOR IMMEDIATE RELEASE



January 13, 2011

EPA Halts Disposal of Mining Waste to Appalachian Waters at Proposed
Spruce Mine

Agency cites irreversible damage to clean water, environment in the
region

WASHINGTON – After extensive scientific study, a major public hearing in
West Virginia and review of more than 50,000 public comments, the U.S.
Environmental Protection Agency (EPA) today announced that it will use
its authority under the Clean Water Act to halt the proposed disposal of
mining waste in streams at the Mingo-Logan Coal Company’s Spruce No. 1
coal mine. EPA is acting under the law and using the best science to
protect water quality, wildlife and Appalachian communities, who rely on
clean waters for drinking, fishing and swimming. EPA has used this Clean
Water Act authority in just 12 circumstances since 1972 and reserves
this authority for only unacceptable cases.

“The proposed Spruce No. 1 Mine would use destructive and unsustainable
mining practices that jeopardize the health of Appalachian communities
and clean water on which they depend,” said EPA Assistant Administrator
for Water Peter S. Silva.  “Coal and coal mining are part of our
nation’s energy future and EPA has worked with companies to design
mining operations that adequately protect our nation’s waters. We have a
responsibility under the law to protect water quality and safeguard the
people who rely on clean water.”

EPA’s final determination on the Spruce Mine comes after discussions
with the company spanning more than a year failed to produce an
agreement that would lead to a significant decrease in impacts to the
environment and Appalachian communities. The action prevents the mine
from disposing of the waste into streams unless the company identifies
an alternative mining design that would avoid irreversible damage to
water quality and meets the requirements of the law. Despite EPA’s
willingness to consider alternatives, Mingo Logan did not offer any new
proposed mining configurations in response to EPA’s Recommended
Determination.

EPA believes that companies can design their operations to make them
more sustainable and compliant with the law. Last year, EPA worked
closely with a mining company in West Virginia to eliminate nearly 50
percent of their water impacts and reduce contamination while at the
same time increasing their coal production. These are the kinds of
success stories that can be achieved through collaboration and
willingness to reduce the impact on mining pollution on our waters.
Those changes helped permanently protect local waters, maximize coal
recovery and reduce costs for the operators.

EPA’s decision to stop mining waste discharges to high quality streams
at the Spruce No. 1 mine was based on several major environmental and
water quality concerns. The proposed mine project would have:

·  Disposed of 110 million cubic yards of coal mine waste into 
streams.
·  Buried more than six miles of high-quality streams in Logan 
County,
   West Virginia with millions of tons of mining waste from the
   dynamiting of more than 2,200 acres of mountains and forestlands.



·  Buried more than 35,000 feet of high-quality streams under mining
   waste, which will eliminate all fish, small invertebrates,
   salamanders, and other wildlife that live in them.

·  Polluted downstream waters as a result of burying these streams,
   which will lead to unhealthy levels of salinity and toxic levels of
   selenium that turn fresh water into salty water. The resulting waste
   that then fills valleys and streams can significantly compromise
   water quality, often causing permanent damage to ecosystems and
   streams.

·  Caused downstream watershed degradation that will kill wildlife,
   impact birdlife, reduce habitat value, and increase susceptibility to
   toxic algal blooms.

·  Inadequately mitigated for the mine’s environmental impacts by 
not
   replacing streams being buried, and attempting to use stormwater
   ditches as compensation for natural stream losses.

Additionally, during the permitting process there was a failure to
consider cumulative watershed degradation resulting from past, present,
and future mining in the area.

Finally, EPA’s decision prohibits five proposed valley fills in two
streams, Pigeonroost Branch, and Oldhouse Branch, and their tributaries.
Mining activities at the Spruce site are underway in Seng Camp Creek as
a result of a prior agreement reached in the active litigation with the
Mingo Logan Coal Company. EPA’s Final Determination does not affect
current mining in Seng Camp Creek.

Background on Clean Water Act Section 404(c)

Clean Water Act Section 404(c) authorizes EPA to restrict or prohibit
placing dredged or fill material in streams, lakes, rivers, wetlands and
other waters if the agency determines that the activities would result
in “unacceptable adverse effects” to the environment, water quality, or
water supplies. This authority applies to proposed projects as well as
projects previously permitted under the Clean Water Act although EPA is
not considering such action for other previously permitted projects.

With today’s action, EPA has exercised its Section 404(c) authority only
13 times in its history of the CWA. EPA recognizes the importance of
ensuring that its Section 404(c) actions are taken only where
environmental impacts are truly unacceptable and will use this authority
only where warranted by science and the law.

For a copy of the Final Determination:
http://water.epa.gov/lawsregs/guidance/cwa/dredgdis/ 404c_index.cfm

Betsaida Alcantara
Deputy Press Secretary/Director of Specialty Media
Office of External Affairs and Environmental Education
US Environmental Protection Agency



202-564-1692
alcantara.betsaida@epa.gov



Jalil Isa/DC/USEPA/US 

01/13/2011 09:47 AM

To Betsaida Alcantara

cc Gregory Peck, Roxanne Smith

bcc

Subject Re: nytimes question

 

Thanks,
Jalil Isa - Press Officer 
U.S. Environmental Protection Agency
Washington, DC
202-564-3226
isa.jalil@epa.gov

Betsaida Alcantara 01/13/2011 09:39:23 AMright

From: Betsaida Alcantara/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA
Cc: Bob Sussman/DC/USEPA/US@EPA, Jalil Isa/DC/USEPA/US@EPA
Date: 01/13/2011 09:39 AM
Subject: Re: nytimes question

right

Gregory Peck 01/13/2011 09:39:01 AMThe answer is technically yes.  But any proposal...

From: Gregory Peck/DC/USEPA/US
To: Betsaida Alcantara/DC/USEPA/US@EPA
Cc: Bob Sussman/DC/USEPA/US@EPA, Jalil Isa/DC/USEPA/US@EPA
Date: 01/13/2011 09:39 AM
Subject: Re: nytimes question

The answer is technically yes.  But any proposal would have to be reviewed and approved by EPA.  

Betsaida Alcantara 01/13/2011 09:35:19 AMGreg and Bob, see below

From: Betsaida Alcantara/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA
Cc: Jalil Isa/DC/USEPA/US@EPA
Date: 01/13/2011 09:35 AM
Subject: nytimes question

Greg and Bob,
see below
----- Forwarded by Betsaida Alcantara/DC/USEPA/US on 01/13/2011 09:34 AM -----

From: "Broder, John" <broder@nytimes.com>
To: Betsaida Alcantara/DC/USEPA/US@EPA
Date: 01/13/2011 09:33 AM
Subject: RE: embargoed spruce release  - embargoed til 10:30am

Can the coal company reapply with a less damaging proposal for mining in this 
area?

(b) (5)



jb

-----Original Message-----
From: Alcantara.Betsaida@epamail.epa.gov [
mailto:Alcantara.Betsaida@epamail.epa.gov] 
Sent: Thursday, January 13, 2011 9:29 AM
To: Broder, John; Zeller, Tom
Cc: Gilfillan.Brendan@epamail.epa.gov
Subject: embargoed spruce release - embargoed til 10:30am

John and Tom,
Wanted to give you both an embargoed heads up that we are going with
Spruce decision this morning. We're putting the release out at 10:30am.
So please embargoe til then and let me know if you need to talk to
anyone on background. Tom, I recall you went out to W VA last year and
did that nytimes.com video and interactive story, so I figured you would
be interested.

FOR IMMEDIATE RELEASE
January 13, 2011

EPA Halts Disposal of Mining Waste to Appalachian Waters at Proposed
Spruce Mine

Agency cites irreversible damage to clean water, environment in the
region

WASHINGTON – After extensive scientific study, a major public hearing in
West Virginia and review of more than 50,000 public comments, the U.S.
Environmental Protection Agency (EPA) today announced that it will use
its authority under the Clean Water Act to halt the proposed disposal of
mining waste in streams at the Mingo-Logan Coal Company’s Spruce No. 1
coal mine. EPA is acting under the law and using the best science to
protect water quality, wildlife and Appalachian communities, who rely on
clean waters for drinking, fishing and swimming. EPA has used this Clean
Water Act authority in just 12 circumstances since 1972 and reserves
this authority for only unacceptable cases.

“The proposed Spruce No. 1 Mine would use destructive and unsustainable
mining practices that jeopardize the health of Appalachian communities
and clean water on which they depend,” said EPA Assistant Administrator
for Water Peter S. Silva.  “Coal and coal mining are part of our
nation’s energy future and EPA has worked with companies to design
mining operations that adequately protect our nation’s waters. We have a
responsibility under the law to protect water quality and safeguard the
people who rely on clean water.”

EPA’s final determination on the Spruce Mine comes after discussions
with the company spanning more than a year failed to produce an
agreement that would lead to a significant decrease in impacts to the
environment and Appalachian communities. The action prevents the mine
from disposing of the waste into streams unless the company identifies
an alternative mining design that would avoid irreversible damage to
water quality and meets the requirements of the law. Despite EPA’s
willingness to consider alternatives, Mingo Logan did not offer any new



proposed mining configurations in response to EPA’s Recommended
Determination.

EPA believes that companies can design their operations to make them
more sustainable and compliant with the law. Last year, EPA worked
closely with a mining company in West Virginia to eliminate nearly 50
percent of their water impacts and reduce contamination while at the
same time increasing their coal production. These are the kinds of
success stories that can be achieved through collaboration and
willingness to reduce the impact on mining pollution on our waters.
Those changes helped permanently protect local waters, maximize coal
recovery and reduce costs for the operators.

EPA’s decision to stop mining waste discharges to high quality streams
at the Spruce No. 1 mine was based on several major environmental and
water quality concerns. The proposed mine project would have:

·  Disposed of 110 million cubic yards of coal mine waste into 
streams.
·  Buried more than six miles of high-quality streams in Logan 
County,
   West Virginia with millions of tons of mining waste from the
   dynamiting of more than 2,200 acres of mountains and forestlands.
·  Buried more than 35,000 feet of high-quality streams under mining
   waste, which will eliminate all fish, small invertebrates,
   salamanders, and other wildlife that live in them.

·  Polluted downstream waters as a result of burying these streams,
   which will lead to unhealthy levels of salinity and toxic levels of
   selenium that turn fresh water into salty water. The resulting waste
   that then fills valleys and streams can significantly compromise
   water quality, often causing permanent damage to ecosystems and
   streams.

·  Caused downstream watershed degradation that will kill wildlife,
   impact birdlife, reduce habitat value, and increase susceptibility to
   toxic algal blooms.

·  Inadequately mitigated for the mine’s environmental impacts by 
not
   replacing streams being buried, and attempting to use stormwater
   ditches as compensation for natural stream losses.

Additionally, during the permitting process there was a failure to
consider cumulative watershed degradation resulting from past, present,
and future mining in the area.

Finally, EPA’s decision prohibits five proposed valley fills in two
streams, Pigeonroost Branch, and Oldhouse Branch, and their tributaries.
Mining activities at the Spruce site are underway in Seng Camp Creek as
a result of a prior agreement reached in the active litigation with the
Mingo Logan Coal Company. EPA’s Final Determination does not affect
current mining in Seng Camp Creek.

Background on Clean Water Act Section 404(c)

Clean Water Act Section 404(c) authorizes EPA to restrict or prohibit



placing dredged or fill material in streams, lakes, rivers, wetlands and
other waters if the agency determines that the activities would result
in “unacceptable adverse effects” to the environment, water quality, or
water supplies. This authority applies to proposed projects as well as
projects previously permitted under the Clean Water Act although EPA is
not considering such action for other previously permitted projects.

With today’s action, EPA has exercised its Section 404(c) authority only
13 times in its history of the CWA. EPA recognizes the importance of
ensuring that its Section 404(c) actions are taken only where
environmental impacts are truly unacceptable and will use this authority
only where warranted by science and the law.

For a copy of the Final Determination:
http://water.epa.gov/lawsregs/guidance/cwa/dredgdis/ 404c_index.cfm

Betsaida Alcantara
Deputy Press Secretary/Director of Specialty Media
Office of External Affairs and Environmental Education
US Environmental Protection Agency
202-564-1692
alcantara.betsaida@epa.gov



Marcia Mulkey/R3/USEPA/US 

01/13/2011 11:35 AM

To Stefania Shamet

cc Alaina DeGeorgio, Carrie Traver, David Kargbo, David Rider, 
Douglas Frankenthaler, Evelyn MacKnight, Frank Borsuk, 
Greg Pond, Jeffrey Lapp, John Forren, John Pomponio, Jon 
Capacasa, Joy Gillespie, Linda Boornazian, Louis Reynolds, 
Margaret Passmore, Mazzarella.Christine, Michael Dunn, 
Newsom.Jim, Regina Poeske, Rhodes.Charles, Stephen 
Field

bcc

Subject Re: Spruce is signed

I am so proud of the United States Environmental Protection Agency on this occasion.  Twenty years from 
now, you will all remember this day.

Marcia E. Mulkey
Regional Counsel
EPA Region III

CONFIDENTIAL:  THIS TRANSMISSION MAY CONTAIN ENFORCEMENT SENSITIVE, 
DELIBERATIVE, ATTORNEY-CLIENT,  ATTORNEY-WORK PRODUCT OR OTHERWISE PRIVILEGED 
MATERIAL.  DO NOT RELEASE UNDER FOIA WITHOUT APPROPRIATE REVIEW.  IF THIS 
MESSAGE HAS BEEN RECEIVED BY YOU IN ERROR, YOU ARE INSTRUCTED PLEASE TO DELETE 
THIS MESSAGE FROM YOUR MACHINE AND ALL STORAGE MEDIA WHETHER ELECTRONIC OR 
HARD COPY.

Stefania Shamet 01/13/2011 10:36:23 AMFor those who don't already know, Spruce was s...

From: Stefania Shamet/R3/USEPA/US
To: Regina Poeske/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US@EPA, Greg 

Pond/R3/USEPA/US@EPA, Frank Borsuk/R3/USEPA/US@EPA, Louis 
Reynolds/R3/USEPA/US@EPA, Joy Gillespie/R3/USEPA/US@EPA, Alaina 
DeGeorgio/R3/USEPA/US@EPA, Carrie Traver/R3/USEPA/US@EPA, David 
Rider/R3/USEPA/US@EPA, David Kargbo/R3/USEPA/US@EPA, 
Mazzarella.Christine@epamail.epa.gov, Michael Dunn/R3/USEPA/US@EPA, 
Rhodes.Charles@epamail.epa.gov

Cc: John Forren/R3/USEPA/US@EPA, Jeffrey Lapp/R3/USEPA/US@EPA, John 
Pomponio/R3/USEPA/US@EPA, Marcia Mulkey/R3/USEPA/US@EPA, Stephen 
Field/R3/USEPA/US@EPA, Linda Boornazian/R3/USEPA/US@EPA, Jon 
Capacasa/R3/USEPA/US@EPA, Evelyn MacKnight/R3/USEPA/US@EPA, 
Newsom.Jim@epamail.epa.gov, Douglas Frankenthaler/R3/USEPA/US@EPA

Date: 01/13/2011 10:36 AM
Subject: Spruce is signed

For those who don't already know, Spruce was signed shortly before 9:30 this morning. The 
congressional notifications are going on now, and the press release should go out shortly.  So, expect 
something on the Coal Tatoo soon.

I wanted to take a moment to thank all of you who have worked so hard on this.  We've been at this for 
over a year now.  

First -- your tremendous work on the proposed and recommended determinations laid a terrific foundation 
for the final determination.  While we had to answer a lot of comments and make some adjustments to 
address comments and legal issues, the core science and thinking that went into the proposed and 
recommended determinations is what carried the day and remains the fundamental underpinnings of the 
final determination.  Additional kudos to those of you who worked on the response to comments on the 



Proposed Determination -- the responses remained largely in tact throughout the process, which is a 
tribute to your excellent work.

 

 
 

  

I also just want to thank all of you who were suddenly pulled in to pitch in at the last moment, tracking 
references, locating documents, running down various loose ends.  Your help was invaluable and really 
appreciated.

In the press of reviewing references, checking numbers, scrubbing as the "legal and policy police," we 
sometimes forget about the resource we're actually protecting.  Here's a photo (thanks, Mike) of 
Pigeonroost Branch -- one of the two streams that the 404(c) action protects from destruction.

(b) (5)



Bob Sussman/DC/USEPA/US 

01/13/2011 07:47 PM

To Gregory Peck

cc Betsaida Alcantara, Kevin Minoli

bcc

Subject Re: VERY IMPORTANT WSJ QUESTION

works for me.

Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency

Gregory Peck 01/13/2011 06:48:26 PMBetsaida - this is what I would suggest: Last year...

From: Gregory Peck/DC/USEPA/US
To: Betsaida Alcantara/DC/USEPA/US@EPA
Cc: Betsaida Alcantara/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA, Kevin 

Minoli/DC/USEPA/US@EPA
Date: 01/13/2011 06:48 PM
Subject: Re: VERY IMPORTANT WSJ QUESTION

Betsaida - this is what I would suggest:

Last year, the EPA announced tighter water-quality standards that for the first time set limits on 
the electrical conductivity, or salinity, of streams.
 
An editor asks whether the Spruce mine was judged against these new standards.

EPA's decision was not based on a determination that water quality standards would be violated 
at the Spruce Mine.  EPA did conclude, however, that the project would cause unacceptable 
adverse impacts to aquatic wildlife in streams where mining waste was to be placed. The science 
on which EPA relied in assessing the potential for these wildlife effects is linked directly to the 
same studies and data demonstrating the water quality impacts to mountain streams from 
elevated conductivity levels.  In summary, EPA did not judge the Spruce mine against the 
conductivity benchmarks announced earlier this year, but the 404(c) determination did rely in part 
on the same science the supports our conductivity benchmarks.

Betsaida Alcantara 01/13/2011 06:28:18 PMfolks, we're coming to the wire on this, this is goi...

From: Betsaida Alcantara/DC/USEPA/US
To: Betsaida Alcantara/DC/USEPA/US@EPA
Cc: Bob Sussman/DC/USEPA/US@EPA, Gregory Peck/DC/USEPA/US@EPA, Kevin 

Minoli/DC/USEPA/US@EPA
Date: 01/13/2011 06:28 PM
Subject: Re: VERY IMPORTANT WSJ QUESTION

folks, we're coming to the wire on this, this is going in tomorrow;'s paper. do we want to respond?

Betsaida Alcantara 01/13/2011 05:46:45 PM----- Forwarded by Betsaida Alcantara/DC/USE...

From: Betsaida Alcantara/DC/USEPA/US



To: Gregory Peck/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA, Kevin 
Minoli/DC/USEPA/US@EPA

Date: 01/13/2011 05:46 PM
Subject: VERY IMPORTANT WSJ QUESTION

----- Forwarded by Betsaida Alcantara/DC/USEPA/US on 01/13/2011 05:46 PM -----

From: "Power, Stephen" <Stephen.Power@wsj.com>
To: Betsaida Alcantara/DC/USEPA/US@EPA
Date: 01/13/2011 05:45 PM
Subject: One more question

I’m mentioning in the story that
 
Last year, the EPA announced tighter water-quality standards that for the first time set limits on 
the electrical conductivity, or salinity, of streams.
 
An editor asks whether the Spruce mine was judged against these new standards.
 
With kind regards,
 
 
Stephen Power
Staff Reporter
The Wall Street Journal 
Office: (202) 862-9269
Cell: (202) 374-6319
Email: Stephen.Power@wsj.com
Follow me on Twitter at http://twitter.com/stephenlpower
 
 



Nancy Stoner/DC/USEPA/US 

01/24/2011 04:48 PM

To Richard Windsor

cc

bcc

Subject Fw: Michael Brune - Saving Mountains Saves Lives   OP Ed 
on Spruce

Since you are thanked directly, want to be sure you see

----- Forwarded by Nancy Stoner/DC/USEPA/US on 01/24/2011 04:47 PM -----

From: Gregory Peck/DC/USEPA/US
To: Peter Silva/DC/USEPA/US@EPA, Nancy Stoner/DC/USEPA/US@EPA, Bob 

Sussman/DC/USEPA/US@EPA, Betsaida Alcantara/DC/USEPA/US@EPA, Arvin 
Ganesan/DC/USEPA/US@EPA, Shawn Garvin/R3/USEPA/US@EPA

Cc: Denise Keehner/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Karyn 
Wendelowski/DC/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Kevin 
Minoli/DC/USEPA/US@EPA

Date: 01/24/2011 12:23 PM
Subject: Michael Brune - Saving Mountains Saves Lives   OP Ed on Spruce

"Heroic!!!"
 
Brune: Saving Mountains Saves Lives
By MICHAEL BRUNE 
Published: January 24, 2011
 
"Determined effort, especially in the face of difficulty." That's how Webster's defines heroic, and 
that's not too strong a word for the final decision announced this month by Lisa Jackson and the 
Environmental Protection Agency to revoke the permit for Arch Coal's proposed Spruce No. 1 
mine in Logan County, W.Va. By stopping what would have been one of the largest 
mountaintop-removal mines in all of Appalachia, the EPA has sent its strongest message yet that 
it will defend the health and safety of Americans in the face of strong opposition from corporate 
polluters and a hostile Congress.
 
The proposed Spruce Mine exemplified everything objectionable about mountaintop-removal 
mining — a practice so destructively short-sighted that it's both incredible and shameful that 
we've allowed it to go on this long. That it has is testimony to the power and influence of the 
coal industry both on Wall Street and in Washington, D.C. And nowhere in America does coal 
cast a longer shadow than in West Virginia.
 
But the truth about mountaintop-removal mining is so terrible that it could not be denied, 
especially with the courageous work of local activists in Appalachia like the late Judy Bonds, the 
coal miner's daughterwhose memorial service was just held in Beckley, W.Va. She and other 
activists refused to let America turn a blind eye to the destruction of entire communities and 
watersheds in some of the poorest areas of our country. It is a bitter irony that she did not live to 
see this decision.
 
The Spruce Mine would have blasted away more than 400 feet of Appalachian hilltops. Arch 
Coal would have cleared 2,200 acres of forestlands, and 110 million cubic yards of mining waste 



would then have buried more than 7 miles of high-quality headwater streams forever.
 
Appalachian headwater streams contain some of the greatest aquatic animal diversity of any area 
in North America.
 
Unfortunately, there are applications for additional mountaintop removal mines across 
Appalachia now pending before the Obama administrationthat, taken together, would cause 
many times the damage of the Spruce Mine.When combined with the destruction caused by 
existing mines, the cumulativedamage from any additional mining would be devastating for the 
region.
 
The loss of irreplaceable mountains, forests and streams, though, is only part of the story. 
Massive surface-mining operations like Spruce also contaminate downstream waters with waste 
products like selenium, and the surface-mining operations fill the mountain air with toxic coal 
and rock dust. Although our reliance on burning coal for energy adversely affects the health of 
millions of Americans, nowhere have people suffered more dearly than in Appalachia. For too 
long, too many Americans — not just coal miners — have paid with their lives for our addiction 
to coal.
 
What enabled the EPA to stop the Spruce Mine — and what should stop all future mountaintop 
removal mining projects — are science and the rule of law. Science has proven that 
mountaintop-removal mining destroys — irrevocably — a precious natural resource: clean 
water. The Clean Water Act, which was passed to safeguard the health and safety of the 
American people, charges the EPA to review mining permits and to deny those that will, as the 
agency put it, result in "unacceptable adverse impacts."
 
Fortunately, the EPA exists to enforce the much-needed safeguards that can keep polluters from 
making us and our children sick. Stopping irresponsible coal mining has another huge benefit for 
all Americans, though — it moves us closer to a clean-energy economy that creates good jobs 
and can be the basis for a real, long-term prosperity that doesn't ask ordinary Americans to 
sacrifice their health to keep the lights on.
 
We are already hearing howls of protest from those who stand to gain financially by tearing apart 
Appalachia's mountains to get at the coal inside, as well as from the politicians who leap to their 
defense.
 
They say that coal mining creates jobs. They say that clean water, clean air and good health will 
hurt the economy. The reality, though, is that the coal industry has been cutting jobs and cutting 
cornersin Appalachia for years now. In contrast, clean energy and efficiency investments there 
could generate almost 80,000 jobs by 2030 and save consumers more than $25 billion in energy 
costs.
 
Lisa Jackson and the EPA deserve our gratitude for taking a bold stand on the Spruce Mine — 
one that puts people first — instead of chaining us to the dirty-energy past.
 
Michael Brune is executive director of the Sierra Club and the author of "Coming Clean 



Breaking America's Addiction to Oil and Coal." Contact him at 
Michael.Brune@sierraclub.org .
 

-----------------------------------------------------------------
Gregory E. Peck
Chief of Staff
Office of Water
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C.   20460

202-564-5778



Matthew 
Klasen/DC/USEPA/US 

01/27/2011 03:22 PM

To Cliff Rader

cc

bcc

Subject Re: rough draft 

 

 

  

 

mk

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

Cliff Rader 01/27/2011 02:45:24 PMOkay, here's my brain flash...  I took a stab at m...

From: Cliff Rader/DC/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA
Date: 01/27/2011 02:45 PM
Subject: rough draft 

Okay, here's my brain flash...

I took a stab at making some changes; any quick reactions?

thanks,

Cliff

[attachment "edits Mining FINAL Draft Silva-Giles Memo - Clean.doc" deleted by Matthew 
Klasen/DC/USEPA/US] 
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Matthew 
Klasen/DC/USEPA/US 

11/02/2010 12:21 PM

To Cliff Rader

cc

bcc

Subject Fw: Final Draft Elkhorn Comment Letter

FYI

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229
----- Forwarded by Matthew Klasen/DC/USEPA/US on 11/02/2010 12:21 PM -----

From: Gregory Peck/DC/USEPA/US
To: Nancy Stoner/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA
Cc: Matthew Klasen/DC/USEPA/US@EPA, MichaelG Lee/DC/USEPA/US@EPA, Christopher 

Hunter/DC/USEPA/US@EPA, Kevin Minoli
Date: 11/02/2010 11:49 AM
Subject: Final Draft Elkhorn Comment Letter

Nancy/Bob

 
  

  
 
 

 
 

 
 

 
 

Greg

(b) (5)
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Timothy 
Landers/DC/USEPA/US 

11/02/2010 12:22 PM

To Eric Somerville

cc

bcc

Subject Fw: Elkhorn (a few more edits to AMP not reflected in Bob's 
earlier version)

Eric,
Per our phone conversation...

----- Forwarded by Timothy Landers/DC/USEPA/US on 11/02/2010 12:21 PM -----

From: Matthew Klasen/DC/USEPA/US
To: Timothy Landers/DC/USEPA/US@EPA
Cc: Christopher Hunter/DC/USEPA/US@EPA
Date: 11/02/2010 12:11 PM
Subject: Elkhorn (a few more edits to AMP not reflected in Bob's earlier version)

Hey Tim,

 
 

 
 

 

Thanks,
Matt

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

(b) (5)
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Greg Pond/R3/USEPA/US 

11/07/2010 08:29 AM

To Margaret Passmore

cc Jeffrey Lapp, Jennifer Fulton, Jessica Martinsen, John 
Forren, Joy Gillespie, Stefania Shamet

bcc

Subject Re: Lonestar Monitoring Plan and AMP comments part 1

This is great Maggie and Jessica.  I added some clarifications and edits (attached).

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Visit our website at http://epa.gov/reg3esd1/3ea50.htm

Margaret Passmore 11/06/2010 12:38:48 PMJessica, Here are some suggested changes/ad...

From: Margaret Passmore/R3/USEPA/US
To: Jessica Martinsen/R3/USEPA/US@EPA
Cc: Jeffrey Lapp/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA, John 

Forren/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, Joy 
Gillespie/R3/USEPA/US@EPA, Jennifer Fulton/R3/USEPA/US@EPA

Date: 11/06/2010 12:38 PM
Subject: Re: Lonestar Monitoring Plan and AMP comments part 1

Jessica,

Here are some suggested changes/additions.  Used track changes so you could see what was changed.  

 
 

 

 

 

Maggie

[attachment "Comments for AMP & Monitoring plan 11-5-10_MP.doc" deleted by Greg 
Pond/R3/USEPA/US] 

Margaret Passmore
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Francisco 
Cruz/R3/USEPA/US 

11/09/2010 04:00 PM

To Evelyn MacKnight, Jaclyn McIlwain, Bette Conway, Stefania 
Shamet

cc

bcc

Subject Frasure Creek Mining, LLC - WV1024400

Attached is draft letter for Frasure Creek Mining, LLC.  This is a new facility with on-bench sediment 
structures.  

Please let me know if you have any questions.  

  WV1024400 Frasure Creek Mining LLC.doc    WV1024400 Frasure Creek Mining LLC.doc  
Francisco Cruz, P.E.
Hispanic Employment Program Advisory Council  Manager
Environmental Engineer
NPDES Permits Branch (3WP41)
Office of Permits and Enforcement
Tel.: 215/814-5734
Fax: 215/814-2302

Jmorga08
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Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Visit our website at http://epa.gov/reg3esd1/3ea50.htm

Margaret Passmore 11/10/2010 11:02:23 AMHi Greg, Two things I need help from you, whe...

From: Margaret Passmore/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Date: 11/10/2010 11:02 AM
Subject: WVDEP 303d list review and MTM FOIA

Hi Greg,

Two things I need help from you, when you get the chance.  forgot to ask you this am after the passionate 
discussion with LR on reference conditions!

 

 

 
 

Thanks much

Maggie

Margaret Passmore
Freshwater Biology Team
Office of Monitoring and Assessment (3EA50)
Environmental Assessment and Innovation Division
USEPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm
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[attachment "EPA_DCmtg_petty_8Nov2010 with new study area slide2.pdf" deleted by Matthew 
Klasen/DC/USEPA/US] 

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229





Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229





 
 

 

Peter S. Silva
Assistant Administrator
Environmental Protection Agency
Office of Water
Telephone:  (202) 564-5700
FAX:  (202) 564-0488

Mailing Address:  1200 Pennsylvania Ave., NW, Mail Code 4101M, Washington, DC  20460-0001

Physical/FedEx/Courier Address: 1201 Constitution Ave., NW, Rm. 3219 EPA East Building, Washington, 
DC  20004-3302
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Gregory Peck/DC/USEPA/US 

11/17/2010 09:08 AM

To Nancy Stoner

cc Matthew Klasen, stoner.nancy

bcc

Subject Re: Fw: Spruce Mine Consultations

Thanks.

Nancy Stoner 11/17/2010 08:31:14 AMPete sent his own note yesterday   -----Gregory...

From: Nancy Stoner/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA
Cc: stoner.nancy@epa.gov, Matthew Klasen/DC/USEPA/US@EPA
Date: 11/17/2010 08:31 AM
Subject: Re: Fw: Spruce Mine Consultations

Pete sent his own note yesterday 

-----Gregory Peck/DC/USEPA/US wrote: -----

To: stoner.nancy@epa.gov
From: Gregory Peck/DC/USEPA/US
Date: 11/17/2010 08:23AM
Cc: Matthew Klasen/DC/USEPA/US@EPA
Subject: Fw: Spruce Mine Consultations

Should have included you in this message for Pete.

----- Forwarded by Gregory Peck/DC/USEPA/US  on 11/17/2010 08:21 AM  -----

From: Gregory Peck/DC/USEPA/US
To: silva.peter@epa.gov
Date: 11/17/2010 08:12 AM
Subject: Spruce Mine Consultations
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Bob Sussman/DC/USEPA/US 

11/17/2010 10:13 AM

To Adam Kushner

cc Cynthia Giles-AA, Georgia Bednar, Nancy Stoner

bcc

Subject Re: MTM Enforcement

 
 

Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency

Adam Kushner 11/17/2010 09:01:57 AMSure will.   -----------------

From: Adam Kushner/DC/USEPA/US
To: Cynthia Giles-AA/DC/USEPA/US@EPA, Bob Sussman/DC/USEPA/US@EPA
Cc: Georgia Bednar/DC/USEPA/US@EPA, Nancy Stoner/DC/USEPA/US@EPA
Date: 11/17/2010 09:01 AM
Subject: Re: MTM Enforcement

Sure will.  
-----------------
Adam Kushner
Director
Office of Civil Enforcement USEPA
202-564-7979

Sent by EPA Wireless E-Mail Services

Cynthia Giles-AA

    ----- Original Message -----
    From: Cynthia Giles-AA
    Sent: 11/17/2010 08:49 AM EST
    To: Bob Sussman
    Cc: Adam Kushner; Georgia Bednar; Nancy Stoner
    Subject: Re: MTM Enforcement
Yes - was on the list for the last long term MTM update but I think the group didn't get to it, and think it is 
on the schedule for upcoming on (Thursday?)

Adam - can you circulate the two page description to this group?

Thanks -

Cynthia

Cynthia Giles
Assistant Administrator
U.S. EPA, Office of Enforcement and Compliance Assurance

(b) (5)





Ohio, Pennsylvania, Tennessee, Virginia and West Virginia -- have similar narrative standards specifically for conductivity or TDS.
EPA said it found shortcomings in applying narrative standards in more than 80 percent of permits it reviewed in the six-state region whe
guidance applies. EPA enforcement officials prefer numeric water quality standards because they are easier to enforce because they are
demonstrate, but violations of narrative criteria -- even though they are hard to demonstrate -- can also serve as the basis for EPA enforc
sources say.
For example, if a state has narrative water quality criteria that says conductivity shall not exceed levels that negatively impact aquatic life
apply the new scientific findings to take action against permit-holders whose effluents demonstrate high levels of conductivity, an agency
In recent studies, EPA scientists have found conductivity in excess of 500 uS/cm degrades aquatic communities, and those findings cou
for action against a discharger with an existing permit who exceeds those levels, the source says. However, the source notes that such s
hypothetical and that any particular enforcement would be pursued based on the particular circumstances at individual sites.
EPA officials also will be looking for more straightforward violations of numeric limits in mining permits, an easier process that involves co
discharge monitoring reports submitted to states with the effluent limits called for in permits, the source says. EPA expects the enforcem
lead to settlement agreements or litigated relief to bring the permit-holders into compliance with their NPDES permit obligations.
At the ALI-ABA conference, Kushner said that he would welcome an expanded emphasis on numeric, rather than narrative, water quality
like numeric standards in the enforcement shop because they're easier to enforce," he said. "I think the agency is moving there, and we n
there."
Industry sources and environmentalists agree that EPA likely has the authority to take enforcement actions against violations of narrative
criteria that are not explicitly translated to permit limits, depending on the broader aspects of the permit at issue. One industry source say
courts are split on the issue of whether water quality standards not translated to a numeric effluent limit are enforceable.
The industry source says that whether the standards are enforceable depends on whether the permit includes a catchall provision that re
permit-holders maintain water quality standards beyond specific effluent limits in permits. An environmentalist agrees, saying that "narrat
such as those catchall provisions generally are enforceable, while questioning how prevalent such provisions are in most NPDES permit
A key test of the issue as it relates to Appalachian surface mining could come in a citizen suit recently filed in U.S. District Court for the S
District of West Virginia, Sierra Club et al. v. Fola Coal Company, LLC . In the suit, environmentalists allege the coal company's discharg
conditions of its NPDES permit because they exceeded the state's narrative water standards.
Incorporating State Regulations
Plaintiffs allege that the permit incorporates state regulations that require discharges "to be of such quality so as not to cause violation of
water quality standards adopted by the" state's environment department, according to the Oct. 11 complaint. The applicable regulations p
discharges of materials "in concentrations which are harmful, hazardous or toxic to man, animal or aquatic life" or cause "significant adve
to the aquatic ecosystem.
The activists cite results of toxicity tests that exceed EPA guidance criteria for acute and chronic aquatic life protection, and they note tha
below the Fola valley fill at issue have been listed as impaired due to ionic stress, a condition of high-conductivity waters. According to th
conductivity in affected streams has been measured at levels between 2,544 uS/cm and 3,680 uS/cm in tests conducted between 2003 a
The complaint points to West Virginia guidance classifying conductivity in excess of 1,533 uS/cm as a "definite stressor" and the 500 uS/
in EPA's April 1 guidance on CWA permitting.
"The narrative water quality standards for biological integrity and aquatic life protection incorporated by reference into [Fola's NPDES per
'effluent standards or limitations' for purposes of Sections 505(a)(1) and 505(f)(6) of the Clean Water Act because they are a condition of
issued under section 402 of the Act," the complaint says.
The company has not yet filed a response to the complaint with the court. -- Nick Juliano

Related News: Water 
2345228 
  

Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency



Matthew 
Klasen/DC/USEPA/US 

11/18/2010 09:21 AM

To KevinH Miller, Tom Welborn, Duncan Powell

cc Brian Frazer, Brian Topping, Christopher Hunter, Cliff Rader, 
Gregory Peck, Heinz Mueller, Jim Pendergast, Kevin Minoli, 
MichaelG Lee, Philip Mancusi-Ungaro, Ross Geredien

bcc

Subject Stacy Branch PPT suggestions

Kevin, Duncan, and Tom:

Following our conversation yesterday at noon, I took a shot at making some suggested edits to the 
presentation (as we discussed)  

 

 
 
 

 
 

 
 
 

 
 

 

Thanks,
Matt

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

KevinH Miller 11/17/2010 04:36:34 PMAs we discussed. ----------------------------------------...

From: KevinH Miller/R4/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA
Cc: Brian Frazer/DC/USEPA/US@EPA, Brian Topping/DC/USEPA/US@EPA, Christopher 

Hunter/DC/USEPA/US@EPA, Cliff Rader/DC/USEPA/US@EPA, Duncan 
Powell/R4/USEPA/US@EPA, Gregory Peck/DC/USEPA/US@EPA, Heinz 
Mueller/R4/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA, Kevin 
Minoli/DC/USEPA/US@EPA, MichaelG Lee/DC/USEPA/US@EPA, Philip 

(b) (5)
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Mancusi-Ungaro/R4/USEPA/US@EPA, Ross Geredien/DC/USEPA/US@EPA, Tom 
Welborn/R4/USEPA/US@EPA

Date: 11/17/2010 04:36 PM
Subject: Fw: Leeco, Inc., Stacy Branch Supplemental Response (LRL-2007-0217 897-0480)

As we discussed.

--------------------------------------------------------------------------------------
Kevin H. Miller
Physical Scientist/Landscape Ecologist
Mining Section/Wetlands, Coastal and Oceans Branch
Water Protection Division/EPA Region 4
Sam Nunn Atlanta Federal Center
Mail Code 9T25/61 Forsyth Street, SW
Atlanta, GA 30303-8960

404.562.9435/404.562.9343 (fax)
miller.kevinh@epa.gov
www.epa.gov/region4/water/wetlands
--------------------------------------------------------------------------------------
----- Forwarded by KevinH Miller/R4/USEPA/US on 11/17/2010 04:33 PM -----

From: "Devine, Lee Anne LRL" <Lee.Anne.Devine@usace.army.mil>
To: KevinH Miller/R4/USEPA/US@EPA, Duncan Powell/R4/USEPA/US@EPA
Cc: "Williams, Christopher T LRL" <Christopher.T.Williams@usace.army.mil>
Date: 11/04/2010 03:22 PM
Subject: FW: Leeco, Inc., Stacy Branch Supplemental Response

Attached is Leeco's draft response to things we discussed on Tuesday. 

Lee Anne Devine 
Chief, South Section 
Regulatory Branch 
Louisville District 
US Army Corps of Engineers 
(502)315-6692 
Comments on our Regulatory Services are invited: 
http://ice.disa.mil/index.cfm?fa=card&site id=915&service provider id=116097 

-----Original Message----- 
From: Larry Adams [mailto:ladams@ermc2.us] 
Sent: Thursday, November 04, 2010 2:43 PM 
To: Devine, Lee Anne LRL 
Cc: Brian Patton; Bill Johnson; Kelly Short; Michael Ricci; Joshua Howard; jsgardner@engrservices.com; Karen 
Rose 
Subject: Leeco, Inc., Stacy Branch Supplemental Response 

Lee Ann- 

  



                Please find an initial draft of Leeco, Inc.’s supplemental response to EPA’s comments on the Stacy 
Branch Mine attached for your review.  I am forwarding our comments prior to Leeco, Inc.’s full internal review so 
that you may hav <<image002.gif>> e <<image001.png>> a chance to consider prior to our meeting tomorrow 
morning.  For this reason, please consider these comments as a preliminary draft.

  

                In terms of protocol, should I forward to EPA or will you? 

  

Thanks again for your willingness to continue to meet and discuss the remaining issues. 

  

Larry D. Adams, P.E. 

Senior Vice President 

Environmental Resources Management 

     Consulting Company, LLC 

2265 Harrodsburg Road, Suite 200 

Lexington, Kentucky  40504 

859-381-1000 (voice) 

859-685-1085 (direct) 

859-489-5340 (cell) 

859-381-1005 (fax) 

  

Visit us at our website at http://www.ermc2.us <http://www.ermc2.us/> 

  

ERMCNEWERMC-STAGG 

  

NOTICE: This e-mail and any files transmitted with it are private and confidential, and are solely for the use of the 



addressee. This e-mail may contain material which is legally privileged. If you are not the addressee or the person 
responsible for delivery to the addressee, be advised that you have received this e-mail in error and that any use of it 
or its contents is strictly prohibited. If you have received this e-mail in error, please notify the sender of the e-mail 
immediately. Internet communications are not secure and therefore the sender does not accept any responsibility for 
the contents of this e-mail or its attachments.

  

  [attachment "image002.gif" deleted by Matthew Klasen/DC/USEPA/US] [attachment 
"image001.png" deleted by Matthew Klasen/DC/USEPA/US] [attachment "Stacy Brach 
Supplemental Response - EPA Comments.docx" deleted by Matthew Klasen/DC/USEPA/US] 









******
See Tweets on http://twitter.com/eparegion3

Tweets on Twitter - - Limited to 140 characters, a tweet on Twitter is a way to communicate 
information in a quick, concise manner.  See http://twitter.com/eparegion3.  What are you doing? 
(Nancy Grundahl, 4-2729)

Posted November 15, 2010:

This week's free sustainable healthcare newsltr features lab energy efficiency, bedbugs, free 
webinars http://go.usa.gov/CmF 

Bonnie Turner-Lomax 
Communications Coordinator 
Environmental Assessment and Innovation Division 
U.S. Environmental Protection Agency - Region 3 
1650 Arch Street
Philadelphia, PA  19103 

215-814-5542 - (Telephone)
215-814-2783 - (FAX) 
lomax.bonnie@epa.gov

"Go confidently in the direction of your dreams. Live the life you have imagined"..........Henry David 
Thoreau 



































Peter 
Swenson/R5/USEPA/US 

11/24/2010 02:47 PM

To Christopher Hunter

cc Wendy Melgin, Melissa Gebien

bcc

Subject Fw: study

Hi Chris 

Here is the Peabody study I mentioned to you.

 
 

 
 

 

Thanks

Peter       

----- Forwarded by Peter Swenson/R5/USEPA/US on 11/24/2010 01:41 PM -----

From: "Fry, Eric" <EFry@peabodyenergy.com>
To: Peter Swenson/R5/USEPA/US@EPA
Date: 09/30/2010 03:38 PM
Subject: study

Peter
 
Hope you are doing well.  Attached is a recent study we conducted on the West Fork Busserron stream 
replacement at our Farmersburg Mine.  The reclamation is 3 years old and as you will see in the report, it 
is coming along very nicely.  This is an example of the reclamation of likely the largest stream that would 
be mined though in the basin.  As determined in the report, these streams can be restored to a premine 
condition.  Mining in agricultural areas is often an opportunity to actually improve the condition of 
streams and erosion through erosion control techniques, riparian buffers, and natural stream 
reconstruction methods.  There is a little time involved but a net environmental lift can be accomplished.  

 
The ACOE has informed us that you intend to take 4 weeks to comment on Bear Run.  I thought you had 
said 3 weeks but I probably misunderstood what you were saying.  I would ask you to reconsider taking 
so much time.  I believe the permit has been under review for over 16 months and each day is costing 
our operation economically.  Continued delays eventually will threaten jobs, state tax revenue, etc.  If 
we can do anything help the process please let us know.
 
Best Regards
Eric   
 
 
 
   

(b) (5)



E-mail Disclaimer: The information contained in this e-mail, and in any accompanying 
documents, may constitute confidential and/or legally privileged information. The 
information is intended only for use by the designated recipient. If you are not the intended 
recipient (or responsible for the delivery of the message to the intended recipient), you are 
hereby notified that any dissemination, distribution, copying, or other use of, or taking of 
any action in reliance on this e-mail is strictly prohibited. If you have received this email 
communication in error, please notify the sender immediately and delete the message from 
your system. 

2024989A_Peabody Energy_FINAL Report Fish and Macro Monitoring 2010 WBusseron_9_21.pdf2024989A_Peabody Energy_FINAL Report Fish and Macro Monitoring 2010 WBusseron_9_21.pdf



 

 
 

 
 

  
 

 

 
 
 

Report for Fish and Macroinvertebrate Sampling  
for 2010 Bioassessment Monitoring of  

West Fork Busseron Creek 
 

 

   

 

Prepared for: 
 

Peabody Energy 
Evansville, Indiana  

 
  

Prepared by: 
 

ENVIRON International Corporation 
Denver, Colorado  

 
 
 

Date: 
September 10, 2010 

 
Project No: 
2024989A 

  



Peabody Energy 
Evansville, Indiana  

Report for Fish and Macroinvertebrate Sampling for 2010
Bioassessment Monitoring of West Fork Busseron Creek

  
 
 

2024989A – Sept 2010 i  
 

Contents 
 
Executive Summary .................................................................................................................... ii 
1. Background & Objectives ................................................................................................... 1 
2. Methods ................................................................................................................................ 1 

2.1 General ....................................................................................................................... 1 
2.2 Sample Locations ........................................................................................................ 1 

2.3.1 Habitat Quality .............................................................................................. 2 
2.3.2 Water Quality and Flow ................................................................................ 2 

2.4 Biological Survey ......................................................................................................... 2 
2.4.1 Fish ............................................................................................................... 2 
2.4.2  Fish Data Collection .................................................................................... 3 
2.4.2 Benthic Macroinvertebrates .......................................................................... 4 

3. Results .................................................................................................................................. 5 
3.1 Physical/Chemical Parameters ................................................................................... 5 

3.1.1 Habitat Quality .............................................................................................. 5 
3.1.2 Water Quality and Flow ................................................................................ 5 

3.2 Biological Survey ......................................................................................................... 6 
3.2.1 Fish ............................................................................................................... 6 
3.2.2 Benthic Macroinvertebrates .......................................................................... 7 

4. Summary .............................................................................................................................. 9 
5. References ......................................................................................................................... 13 
 
 
 
List of Figures 
 Figure 1.  Map of West Fork Busseron Creek Fish and Macroinvertebrate Survey Study Sites June 

2010  
 
List of Tables 

Table 1.  West Fork Busseron Creek Habitat Survey Summary 
Table 2.  West Fork Busseron Creek In Situ Field Measurements 
Table 3.  West Fork Busseron Creek Water Chemistry Analytical Results 
Table 4.  West Fork Busseron Creek Fish Survey Results 
Table 5.  West Fork Busseron Creek Fish Index of Biotic Integrity Results 
Table 6.  West Fork Busseron Creek Macroinvertebrate Survey Metric Summary for Riffle Samples 
Table 7.  West Fork Busseron Creek Macroinvertebrate Survey Metric Summary for Multihabitat 

Samples 
List of Attachments 
 Attachment 1. Habitat Metric Values 
 Attachment 2. Fish Survey Data, Macroinvertebrate Identifications and Metric Values 
 Attachment 3. West Fork Busseron Creek Study Site Photographs 
 
 



Peabody Energy 
Evansville, Indiana  

Report for Fish and Macroinvertebrate Sampling for 2010
Bioassessment Monitoring of West Fork Busseron Creek

  
 
 

2024989A – Sept 2010 ii  
 

Executive Summary 
Peabody Midwest Mining, LLC (Peabody) has reconstructed a portion of the West Fork 
Busseron Creek, near Farmersburg, IN, (Sullivan County) in response to mitigation of mining 
activities for Farmersburg Mine.  ENVIRON International Corporation (ENVIRON) conducted a 
biological stream survey that  incorporated fish, benthos, and habitat evaluation specific for the 
Farmersburg Mine and West Fork Busseron Creek Mitigation (WFBCM) area with a comparison 
to an upstream reference site located within an undisturbed reach of WFBC.  This monitoring 
event served as an interim status check on stream biota to document recovery and in-stream 
biological development following stream reconstruction.   
 
Water quality field measurements and selected water chemistry results indicated a slight decrease 
downstream in concentration of conductivity and all major ions except potassium within the 
WFBCM. Dissolved oxygen, pH, and temperature showed typical diurnal fluctuation common to 
exposed stream systems.  Habitat evaluations based on the Qualitative Habitat Evaluation Index 
(QHEI) and USEPA Rapid Bioassessment Protocols (USEPA 1989, 1999) resulted in habitat 
assessment scores that indicated mid-suboptimal habitat conditions for both the reference and the 
WFBCM.  Habitat assessment scores indicated the WFBCM area was comparable to pre-mine 
conditions. 
 
A total of 15 different fish species were identified in the WFBCM.  Fish survey results indicated a 
minnow-based assemblage at the reference area compared to a sunfish-based assemblage in the 
upper portion of the reconstructed reach, and a sunfish and minnow-based assemblage in the 
lower portion of the reconstructed reach.  The fish community was dominated by insectivores and 
only the largemouth bass represented a top carnivore/predator species at the reference site and 
the WFBCM.  Fish Index of Biotic Integrity (IBI) scores ranged from 42-44 indicating fair biotic 
status at the pre-construction reference site and ranged from 40-44 for sites within the WFBCM.  
Fish IBI scores indicated negligible difference in the fish assemblage between WFBCM and pre-
construction conditions.  
 
The benthic macroinvertebrate survey was conducted at an upstream reference site and both 
WFBCM sites using the multi-habitat approach with riffle samples being kept separate from 
vegetation/debris dam samples.  A total of 89 different taxonomic entries were identified, which 
represented specimens from the major aquatic insect groups plus a presence of clams, snails, 
worms, and crustaceans.  Organisms representing the Diptera-Chironomidae (flies and midges) 
dominated the macroinvertebrate collections at all sites.  Macroinvertebrate IBI results based on 
USEPA (1989), for use with a reference collection, indicated slightly lower biological integrity 
conditions at both sites within the WFBCM for the riffle samples, and only at the upstream portion 
of the WFBCM for the vegetation/debris dam samples (IBI score less than 79% of the reference 
score).  The downstream WFBCM vegetation/debris dam sample was over 100% of the reference 
IBI score indicating no loss of biological integrity or benthic community health condition.   
 
Associations between attributes of habitat features, the fish community, and the 
macroinvertebrate community within the WFBCM indicate typical hydraulic function and biological 
functions of a healthy stream system are present.  The functional aspects of the hydrologic pattern 
in combination with the continuing maturity of the channel, bank, and riparian area of the WFBCM 
will form the basis and future development of fish, benthos, and other aquatic-based communities.  



Peabody Energy 
Evansville, Indiana  

Report for Fish and Macroinvertebrate Sampling for 2010
Bioassessment Monitoring of West Fork Busseron Creek

  
 
 

2024989A – Sept 2010 iii  
 

Based on the findings of this study, it is believed that current conditions in the WFBCM are similar 
to pre-construction conditions in Busseron Creek   Over time, it is anticipated the compositional 
structure of the fish and benthic macroinvertebrate assemblages will mature and shift to mimic 
pre-mine (upstream) reference conditions for benthic macroinvertebrates that can support a 
minnow based community observed within the WFBCM prior to reconstruction.   
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1. Background & Objectives 
This monitoring project is to serve as a status check for recruitment and establishment of biota for 
the reconstructed portion of West Fork Busseron Creek known as the West Fork Busseron Creek 
Mitigation (WFBCM) area.  The WFBCM area is approximately 7,825 feet in length and was 
constructed in response to mitigation of mining activities for Farmersburg Mine.  The stream 
reconstruction plans incorporated current aspects and understanding of hydrology and stream 
morphology to enhance the ecological benefits of the stream specific to the gradient and 
geographical area.  ENVIRON conducted a biological stream survey June 29-July 1, 2010 to 
provide biological information as a temporal benchmark to demonstrate the gradual succession 
within the mitigation area towards pre-mining conditions.  
      
2. Methods 

2.1 General 

The stream survey of the WFBCM was based on selected physico-chemical constituents, 
habitat attributes, and resident biological community parameters for benthic macroinvertebrates, 
and fish.  Survey methods were based on Rankin (1989), IDEM (2006) and U.S. Environmental 
Protection Agency (USEPA 1989, 1999) for the Qualitative Habitat Evaluation Index (QHEI), 
and habitat bioassessment, respectively; USEPA (1989, 1999) and Ohio Environmental 
Protection Agency (OEPA) for benthic macroinvertebrates and fish collection and evaluation.   
 
Field work was conducted by general progression from downstream to upstream, implementing 
tasks sequentially based on technical considerations. For example, water samples and in situ 
water quality analyses were conducted prior to all field activities so as not to alter water quality 
due to in-stream activity, fish collections were conducted prior to other activities so as not to 
disturb fish in preferred habitats, and habitat assessments were conducted after all in-stream 
activities to best familiarize team members with habitat conditions.  
 
2.2 Sample Locations  

ENVIRON personnel toured the reconstruction site on June 29, 2010 to determine most 
appropriate locations for macroinvertebrate and fish collection.  One upstream reference site 
(WFBCU1) located outside the WFBCM and two downstream sites (WFBCR2 and WFBCR3) 
within the WFBCM were selected for benthic macroinvertebrate collection (Figure 1).  Sites 
WFBCR2 and WFBCR3 were also used for fish collection with reference conditions represented 
by fish survey data from immediately below the WFBCM and conducted prior to stream 
relocation and construction (Three Rivers Environmental 2003).  
 
Site location, corresponding latitude and longitude, was determined with a hand-held GPS.  All 
samples collected were recorded in bound field logbooks to facilitate sample tracking.  Labeled 
water chemistry samples were shipped the same day as collected to one of several Test 
America analytical laboratories depending upon the suite of analytes to be evaluated.  
Preserved benthic macroinvertebrate samples were stored with internal and external labels and 
shipped from the study site to EcoAnalysts, Inc (Moscow, ID) for taxonomic analysis.  Sample 
collection quality assurance and quality control (QA/QC) objectives were met as no samples 
were lost and all results can be traced back to the correct spatial location of collection.  
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2.3 Physical/Chemical Parameters 
 
2.3.1 Habitat Quality 

Habitat assessments were conducted in the upstream reach, WFBCU1, and downstream 
segments of WFBCR2 and WFBCR 3 on June 29, 2010.  Habitat quality was assessed for the 
entire 150 meter (m) study reach and was documented using the visual based approach 
presented in Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers USEPA 
1999.  The Indiana Qualitative Habitat Evaluation Index (QHEI) was also determined as a 
composite of the entire study reach and was based on Qualitative Habitat Evaluation Index 
(QHEI) Standard Operating Procedure (Document S-001-OWQ-A-BS-06-S-R1 Dec 2006).   
 
2.3.2 Water Quality and Flow 

A Horiba Model U-10 multi-probe meter was used for in situ water quality at all locations where 
biological samples and water chemistry samples are collected.  Daily calibrations consistent with 
manufacturers’ recommendations were conducted prior to use and following use at the end of 
the day to verify proper operation and maintain consistency in meter readings. 
 
The following in situ parameters were assessed: 
  

• Dissolved Oxygen (mg/L) 
• pH (s.u.) 
• Conductivity (μmhos/cm) 
• Temperature (°C). 

 
Instantaneous discharge was determined by the incremental flow method at the center of each 
study reach with the aid of a standard top-setting rod and Marsh-McBirney Model 2000 flow 
meter.  A minimum of 10 increments were measured for depth and water velocity across a 
transect perpendicular to the stream flow, and then combined to determine total instantaneous 
discharge. 
 
2.4 Biological Survey 

2.4.1 Fish  

ENVIRON has reviewed a pre-mining fish census report (Three Rivers Environmental 2003) and 
duplicated the fish survey efforts as much as possible in order to maximize comparison of results.  
ENVIRON surveyed sites WFBCR2 and WFBCR3 within the WFBCM with battery powered 
backpack electroshock fishing unit using standard and accepted protocols as follows: 
 

1. One fish survey location was no closer than 30 meters of the downstream 
terminus of the WFBCM, and the other fish survey location was no closer than 
100 ft from the upstream end of the WFBCM.   
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2. Fish sampling was conducted at each of the two WFBCM sites in a stream 
reach that was 150 meters in length, which was a minimum of 15 times the 
wetted width of the stream. 

3. An electroshock sampling time of a minimum 40 minutes was the target 
sampling effort at each site to best match the fishing effort reported by Three 
Rivers Environmental (2003) at the reference site.  

4. Standard fish shocking methods were followed to meet data quality objectives 
of comparable data to previous survey efforts.  Block nets were set at the lower 
and upper ends of the measured reach; shocking proceeded in an upstream 
direction and all pool, riffle, run, and backwaters were sampled.  All attempts 
were made to maintain captured fish alive in temperature appropriate site water 
within coolers and holding tanks for analysis.  The entire study reach was 
sampled by electroshocking twice; and all fish were returned to WFBCM area 
unharmed following specimen analysis and data recording.  

 
2.4.2  Fish Data Collection 

The following information was documented on in-house fish survey field forms or field logbook: 
 

1. Site information to include West Fork Busseron Creek, Sullivan County, 
Indiana, date and time at study reach, and personnel on-site. 

2. Sample site information to include GPS coordinates of downstream and 
upstream ends of stream survey reach, stream length of survey reach, and 
general stream morphology (average depth, velocity, and instantaneous 
discharge).  

3. Water quality information include pH (s.u.) dissolved oxygen (mg/L), specific 
conductivity (μmhos/cm), and temperature (°C) upon arrival at the site and at 
end of day. 

4. Water chemistry information to include laboratory alkalinity, laboratory 
conductivity, total dissolved solids, and the major ionic composition of the water 
to include calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), 
bicarbonate (HCO3), chloride (Cl) and sulfate (SO4). 

5. Fish information to include species identification, enumeration, and length 
measurements.  Fish weights will be taken for at least five fish from each of a 
representative size class per species (total size classes per species and 
weights dependent upon capture and number of fish) to facilitate estimation of 
biomass. All fish captured were identified and enumerated.  

6. All fish were inspected for anomalies, deformities, or indications of disease and 
any such observations were recorded. 

 
 



Peabody Energy 
Evansville, Indiana  

Report for Fish and Macroinvertebrate Sampling for 2010
Bioassessment Monitoring of West Fork Busseron Creek

  
 
 

2024989A – Sept 2010 4  
 

2.4.2 Benthic Macroinvertebrates  

Benthic macroinvertebrates were collected from within the WFBCM area at locations within the 
fish survey reach sections, and from an undisturbed reach in West Fork Busseron Creek 
upstream of the WFBCM.  The upstream sample of benthic macroinvertebrates provided an in-
stream reference of the benthic community composition and structure for the WFBCM reach.  A 
qualitative multi-habitat sampling scheme was followed that is consistent with several state and 
federally accepted and approved macroinvertebrate bioassessment sampling methods.  Benthic 
macroinvertebrate sampling within the WFBCM and undisturbed upstream West Fork Busseron 
Creek site included the following: 
 

1. Benthic macroinvertebrate sampling consisted of kick net and dip net sample 
collections from representative locations of each of the key habitats in each 
sample reach.  Riffle habitat samples were collected from a 1 square meter 
area using either a kick net with 500 um mesh or a D-frame kick net with 500 
μm mesh.  The D-frame kick net with 500 μm mesh was used for vegetation 
sweeps and debris dam habitat type sampling.  A 3 square meter area of riffle 
and an equal area estimated for the streamside vegetation/debris dam habitat 
were sampled in each study reach.  The collection of streamside vegetation 
and woody debris samples was timed to approximate and equal the riffle 
sampling effort.  Vegetation and debris sampling included the collection and 
shaking of individual debris clumps and dams or sweep samples of material 
for a minimum of 2 minutes before removing residual material and 
transferring the remaining material and organisms to labeled sample 
containers.  The number of dip net samples collected from the streamside 
vegetation and woody debris habitat type were recorded in a bound field 
logbook. 

2. Samples from within the same habitat type were combined as a composite in 
one quart plastic bottles, and field-preserved with 95 percent ethanol.  Thus, 
there was a riffle sample container, and a vegetation/debris dam sample 
container for each study reach.  All samples were identified by habitat type, 
sample station and date collected, and contained both internal and external 
labels.   

3. Locational data such as GPS coordinates of the habitat collections, reach 
name, sample identification, date and time were recorded in the bound field 
logbook.  Photographic records of representative habitat sample types were 
included.  

4. Samples were shipped overnight to EcoAnalysts (Moscow, ID) for taxonomic 
analysis and metric calculation.  Organisms were identified to the species 
level whenever possible. Benthic community metrics common to 
bioassessment indices and characterization of the benthic community were 
calculated.  
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3. Results 

3.1 Physical/Chemical Parameters 

3.1.1 Habitat Quality 

Habitat assessment scores using the visual based USEPA (1999) habitat assessment score 
sheets for low gradient streams resulted in a range of habitat scores from 123 to 135 for sites 
WFBCR3 (reconstructed area) and WFBCU1 (upstream reference area), respectively.  
Composite QHEI scores, calculated following guidelines of  IDEM (2006), for the WFBCM study 
reaches were 50 for WFBCR3 downstream; 52 for WFBCR2 in the upper portion of the 
reconstructed zone. The QHEI score was 53 for the WFBCU1 reference area, upstream of the 
reconstructed zone (Table 1).  Habitat metrics values for each evaluation are presented in 
Attachment 1.  
 
Habitat scores for the USEPA (1999) protocol indicate mid-suboptimal conditions at all three 
sites.  It is important to note that while the USEPA forms were primarily designed to assess 
habitat quality of natural streams, they were used here because of the Rosgen stream design 
approach applied during the planning stage of the stream reconstruction.  One goal of the 
Rosgen stream design approach is to re-create a high quality natural hydrologic stream 
condition.  Thus, a successful reconstructed stream should have high values for several metrics 
that assess conditions of channel sinuosity, flow status, natural stream patterns, and riparian 
vegetative protection and width.  Low metric values within the USEPA habitat assessment were 
typically assigned to those metrics associated with temporal aspects of stream hydraulics such 
as epifaunal substrate and cover, substrate characterization, and sediment transport/deposition.  
Because the WFBCM is relatively young (less than 3 years) it is anticipated that following 
several years of further hydraulic development and stabilization within the stream channel 
coincident with continued vegetative development of the riparian zone, the habitat will continue 
to improve towards optimal conditions.   
 
The QHEI results were consistent with the USEPA habitat assessment with respect to little 
difference in QHEI score between the reference WFBCU1 area and the two reconstructed study 
reaches of WFBCM.  The average QHEI score of 17 transects in WFBC study during 2003 
(prior to reconstruction) was 54.7 (Three Rivers Environmental 2003).  The Three Rivers 
Environmental (2003) sites were located downstream of the bridge over WFBC at County Road 
950N.   The QHEI scores of 50 and 52 attained for the present study following reconstruction 
demonstrate habitat conditions are comparable to those initially present prior to reconstruction.  
In addition, the QHEI scores within the WFBCM agree well and are comparable to the QHEI 
score of 53 for the upstream WFBCU1 reference area representing pre-mine conditions.     
   
3.1.2 Water Quality and Flow 

Flow measurements and water quality determinations for dissolved oxygen, temperature, 
conductivity, and pH measured in situ at the sample locations are shown in Table 2.  Flow was 
approximately 4.5 cubic feet per second (cfs) higher in the WFBCM than the 5.25 cfs measured 
upstream at the WFBCU1 site.  Temperature showed a typical pattern of warming during the 
day at all sites and was generally warmer in the WFBCM than upstream at the WFFCU1 site.  
Dissolved oxygen concentrations at all sites indicated high oxygen availability to aquatic 
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organisms, and pH ranged from 7.7 s.u., upstream to 9.0 s.u., at the downstream end of the 
WFBCM.  Both dissolved oxygen and pH showed a range typical of a response to diurnal 
fluctuations in water temperature.  
 
Analytical results of water chemistry samples collected at all three sampling sites are shown in 
Table 3.  Concentrations of the selected constituents are within the range expected for the 
stream and site.  The data show a slight decline in all constituents downstream, with the highest 
concentrations determined at the upstream WFBCU1 reference area. 
 
3.2 Biological Survey 

3.2.1 Fish 

A total of 15 different fish species were identified from the electroshock survey of the WFBCM 
on June 30 – July 1, 2010.  Twelve species were found in the upstream reach at WFBCR2 and 
13 species were found at WFBCR3.  During this survey, fish species found only at WFBCR1 
included steelcolor shiner (3 specimens) and white sucker (10 specimens). Fish species found 
only in the downstream WFBCR3 reach included two quillback specimens, silverjaw minnow (31 
organisms), and a single spotted sunfish.   A summary of the fish survey including number and 
total biomass for each species identified for the WFBCR2 and WFBCR3 study reaches of the 
reconstructed stream area is shown in Table 4, along with fish survey results conducted near 
WFBCU1 in 2002 prior to stream reconstruction (Three Rivers Environmental 2003).  A listing of 
individual fish specimens captured along with weights and length data is included in Attachment 
2.  
 
The assemblage of fish represented species common to Indiana and frequently encountered in 
small headwater to moderate sized streams (Simon and Dufour 1997).  Sunfish (bluegill, green 
sunfish, longear sunfish) were the dominant group represented at both the WFBCR2 and 
WFBCR3 followed by the largemouth bass as a single species and members of the minnow 
family as a group.  The fish assemblage was dominated by insectivore species (10 of the 15 
total species encountered) with the largemouth bass representing the only carnivore/piscivore 
recorded.  Evaluation of the feeding strategies for the additional fish species shown on Table 4 
as reported by Three Rivers Environmental (2003) and not encountered in this study, show the 
same single carnivore/piscivore pattern.  All additional fish identified by Three Rivers 
Environmental (2003) were insectivores, except the Mississippi silvery minnow (omnivore), 
resulting in the largemouth bass being the only carnivore/piscivore encountered in this portion of 
WFBC prior to and following reconstruction.    
 
Bioassessment results based on the Index of Biotic Integrity (IBI) for fish captured in the 
reconstructed zone at WFBCR2 and WFBCR3 are shown at the bottom of Table 4 as well as 
the IBI score.  The individual metric values for the IBI based on the fish assemblage at 
WFBCR2, WFBCR3, and the 2002 samples reported by Three Rivers Environmental (2003) are 
shown in Table 5.  IBI metric values and final IBI scores for WFBCR2 and WFBCR3 were based 
on protocols in Simon and Dufour (1997) for the Eastern Corn Belt Plain Region in Indiana 
which includes the Sullivan County area.  IBI scores were 44 for WFBCR2 and 40 for WFBCR3 
and are nearly identical to scores of 44 (upstream) and 42 (downstream) reported by Three 
Rivers Environmental (2003) for samples collected prior to stream reconstruction.  A 
comparison of the IBI scores indicates the WFBCM has presently attained the level of biotic 
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integrity that existed in WFBC prior to stream relocation and construction.  Based on Simon and 
Dufour (1997) IBI scores ranging from 40-44 are rated as Fair, with attributes that include loss of 
intolerant species, decrease in species number, a highly skewed trophic structure, and the older 
age classes of top predator may be rare.  The assemblage of fish collected at both WFBCR2 
and WFBCR3 show these attributes by: 
 

1. A general lack of fish species considered sensitive or intolerant for the 
Eastern Corn Belt Plain, 

2. A skewed trophic structure by a dominance of insectivore species, few 
omnivores, and a single carnivore,  

3. The low total biomass of largemouth bass, the single top predator combined 
with only two specimens out of 53 attaining adult lengths of 25 and 27 cm, 
and  

4. Low end of the predicted number of species for the region (although sufficient 
for the maximum metric value). 

 
Similar results were indicated by the Three Rivers Environmental data for 2002 where no 
largemouth bass were recorded from the “upstream” of County Road 950N and only one 
largemouth bass specimen, attaining a biomass of 2.9 grams, was reported at the “downstream” 
site.  Based on a length:weight relationship of the largemouth bass specimens captured at 
WFBCR2 and WFBCR3, a 2.9 gram largemouth bass would be 6.4 cm long and likely not an 
adult.  
  
3.2.2 Benthic Macroinvertebrates 

Benthic macroinvertebrate samples were collected on June 29, 2010 using the multi-habitat 
sampling approach that resulted in a sample from fast, medium, and slow riffle areas in one 
container, and vegetation sweeps and debris dam samples in a second container from each of 
the WFBCU1 (reference), WFBCR2 and WFBCR3 study reaches.  A taxonomic listing with 
enumeration data for each riffle and multi-habitat sample collected from the study reaches is 
presented in Attachment 2 along with a listing of general community structure and composition 
metrics for macroinvertebrate samples. 
 
The benthic organisms identified in the collections from WFBC included taxa for all major 
aquatic insect groups plus mussels and clams (Bivalvia), snails (Gastropods), worms (Annelida) 
and crustaceans.  Specimens represented taxa common to the region and no rare, endangered, 
or otherwise special status species were encountered.  The overall listing the benthic 
macroinvertebrate organisms identified from WFBC indicates the greatest number of taxa 
representing the Diptera (flies and midges) especially the chironomids, the Coleoptera (aquatic 
beetles) and Gastropods (snails).  These types of organisms are generally considered tolerant 
of physical stress and occur in a wide range of water quality conditions.  Organisms that are 
typically considered sensitive to degradation of water quality and unstable or poor habitat 
conditions were not very diverse, were poorly represented, or absent from the collected 
samples.  For example, these more sensitive organisms would include the EPT taxa consisting 
of members of Ephemeroptera (three species recorded), Trichoptera (four genera reported) and 
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Plecoptera (absent).  However, the natural low gradient, warm ambient temperatures, and 
generally sandy and small particle substrate material characteristic of the WFBC watershed 
would generally favor an assemblage of the more tolerant taxa.     
 
Evaluation of macroinvertebrate data from WFBC was performed with USEPA Protocol III 
(USEPA 1989), which uses a multimetric index and scoring system to compare a reference 
benthic assemblage to the benthic assemblage from one or more study sites to determine biotic 
integrity or impairment status.  In this case, the reference assemblage is represented by the 
WFBCU1 macroinvertebrate samples.  The WFBCU1 site is within a forested area of the 
watershed that has generally been undisturbed and natural for the past 50 years or more 
(personal communication, Richard Williams Peabody Energy, June 29, 2010). This site is a 
more appropriate site-specific reference condition for assessing the biotic integrity of the 
WFBCR2 and WFBCR3 than elsewhere within the same or alternative watershed.     
 
Results of the USEPA (1989) bioassessment method for macroinvertebrates are presented in 
Table 6 for the composite riffle samples and in Table 7 for the multi-habitat (vegetation sweep 
and debris dams) composite sample from each study site.  Final multi-metric scores for the riffle 
samples indicated the biotic integrity of the benthic assemblage at WFBCR2 was less than the 
samples collected at WFBCU1 (reference). The biotic integrity at WFBCR3 was equal to the 
reference reach, WFBCU1 for the riffle habitat (Table 6).  However, final multi-metric scores for 
the vegetation/debris dam samples indicated the biotic integrity of the benthic assemblage at 
both reaches within the reconstructed area was less than the biotic integrity indicated by 
samples from the reference site (Table 7).    The biotic index approach is not always sensitive to 
subtle shifts in taxonomic composition due to habitat differences other physic-chemical 
attributes.  For example, the survey data show the most abundant organism for riffle samples 
was the caddisfly, Cheumatopsyche (Trichoptera), at the reference area; the fly 
Pseudochironomus (Diptera-Chironomidae) at WFBCR2, and the aquatic beetle Berosus 
(Coleoptera) at WFBCR3.  The value for the Percent Contribution of the Dominant Taxon metric 
focuses only the magnitude of the relative abundance data and does not consider the ecological 
difference between the caddisfly (sensitive) and the Diptera (tolerant).   
 
Results of the macroinvertebrate survey demonstrate that factors, such as invertebrate drift and 
primary and secondary productivity within the WFBCM, support complete life cycles and 
redistribution and colonization of aquatic insects.  In addition, the rate of development implied by 
the relative level of biotic integrity determined at WFBCR2 and WFBCR3 is consistent with 
generally accepted expectations of aquatic insect community recovery within 5-7 years following 
episodic catastrophic events such as dam failures and floods.  Further development of the 
benthic community can be expected.  However, development of the benthic community (and 
fishery) will be more dependent upon the hydrologic patterns that continue to redistribute 
movable sediment material to form stable habitats and the progressive maturity of the bank and 
riparian features of the reconstructed portion of WFBC.   
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4. Summary 
This study focused on the structural aspects of the major biological components of a stream 
system to demonstrate the successful relocation and construction of a stream reach of WFBC.  
Key features of fish and benthic macroinvertebrate community structure and composition were 
subjected to bioassessment techniques using multiple community metrics.  The community 
metrics incorporate autecological information and form a basis for ecological interpretation with 
respect to health and biological integrity of the stream.  Implications from the structural aspects 
of the biotic communities can also provide insight to various functional aspects of a stream and 
this association can further demonstrate successful relocation and construction of the WFBCM 
reach.    
 
Evaluation of the stream morphology and riparian features that support the biological communities 
of a stream were found to be comparable using the QHEI (IDEM 2006) and USEPA habitat 
assessment methods.  Interpretation of the habitat bioassessment scores indicated the physical 
condition of all study sites was suboptimal (Table 1).  Individual metric values implied a lack of 
riffle habitat, uniform substrate composition within the riffles, and a general lack of substrate 
diversity prevented optimal conditions.  These same attributes, in addition to a poorly developed 
bank and riparian buffer zone, prevented optimal conditions within the WFBCM (Attachment 1).  
Because of the undisturbed nature of the reference area (WFBCU1), a significant change to 
optimal habitat conditions is unlikely.  However, within the reconstructed reach (sites WFBCR2 
and WFBCR3) the design features and reclamation efforts applied to the stream and riparian area 
are in the process of maturing by means of the seasonal hydrologic patterns within the stream 
channel (hydraulic distribution of sediment and armoring of hard substrates) and growth of seeded 
and planted vegetation along the banks and riparian area.  No differences in water quality or water 
chemistry between the reference area and the reconstructed area were indentified that would 
strongly influence the physical habitat (Table 2 and Table 3).  Based on the current status, future 
habitat evaluations are likely to show a trend towards optimal conditions in the reconstructed 
portion of WFBC.   
 
Key findings from the biological evaluation using bioassessment techniques for the fish and 
macroinvertebrate survey data in the WFBCM include the following: 

1. Bioassessment results for fish indicate comparable biotic index values of 40 and 
44 for the WFBCR3 and WFBCR2 sites, respectively, which overlap the biotic 
index values of 42 and 44 for the WFBCU1 reference area (Table 5).  The biotic 
index value indicates negligible difference in biotic integrity of the fish assemblage 
between the pre-construction reference site and post-construction stream sites.  
Common features of the fishery between the reference and reconstructed area 
include the presence of only the largemouth bass as the single species 
representing a top carnivore, with nearly all other species being strict insectivores.  
This represents a skewed trophic structure and is consistent with characteristics of 
biotic integrity scores in the range of 42-44.  Key differences between the fish 
assemblage at the reference site and reconstructed study sites that are not 
reflected by the metrics of the biotic index involve distribution and abundance 
among the fish species encountered.   For example, Table 4 shows the fish 
community at WFBCR2 could be characterized as a sunfish dominated 
(numerically and biomass contribution) assemblage consisting of bluegill, green 
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sunfish, and longear sunfish; compared to WFBCR3 that would be characterized 
as a sunfish (bluegill and longear as biomass) and minnow (silverjaw minnow, 
suckermouth minnow numerically) dominated assemblage; compared to the 
reference site WFBCU1 that would be considered a minnow dominated fish 
assemblage (bluntnose minnow, creek chub, and silverjaw minnow).  Since 
sunfish, and especially green sunfish, are known to be good colonizers of new and 
available habitats, it is likely that as the channel and riparian corridor of the 
WFBCM develops and matures into a channel with stable riffle substrates, a shift 
towards a minnow dominated community can be expected.   

2. The benthic macroinvertebrate survey indicated colonization, recruitment, and the 
development of a benthic community has occurred in the WFBCM following stream 
reconstruction.  Taxa present included the major aquatic insect groups in addition 
to other organisms such as clams, snails, and crustaceans for a total of 89 different 
taxonomic entities.  The benthic community at all sites exhibited a high number of 
taxa representing flies and midges (Diptera and Chironomids) and aquatic beetles 
(Coleoptera).  However, differences among the reference sites and study sites 
were present as demonstrated by the shift in taxa of the most dominant organism 
(see Attachment 2) and indicated by the Community Loss metric for the riffle 
samples (Table 6).  The Community Loss metric value represents the decimal 
percent of taxa that are not common between the reference WFBCU1 site and the 
study sites, indicating only 30% of the taxa at WFBCR2 were also found at the 
reference site while WFBCR3 has approximately 63% of taxa common with 
WFBCU1.  Bioassessment results for the benthic macroinvertebrates indicated the 
biotic integrity in the WFBCM was not as high as indicated by the benthic 
community at the WFBCU1 reference area.  Other community structure metrics, 
and evaluation of habitat scores suggest that the lower biotic integrity at sites 
WFBCR2 and WFBCR3 may be associated with the physical habitat (unstable, 
and underdeveloped substrates), and the progression of community development.  
For example, the Shannon Diversity value for the benthic macroinvertebrates 
assemblages from the riffle habitat is 3.11 at WFBCR2 and 4.04 at WFBCR3 
compared to 2.91 at the reference site.  Biological diversity is typically higher 
during a colonization and development period when habitat features are unstable 
and changing allowing a number of different organisms to be present, compared to 
later when habitat features are stable and the community structure dynamics have 
limited the number of organisms to those that are adapted to the existing 
conditions.  The higher diversity values observed in the WFBCM imply the physical 
nature of the riffles are changing and have yet to stabilize.  The diversity of the 
benthic macroinvertebrates for the vegetation/debris dam samples is similarly 
related to the available habitat.  In this instance, the vegetation/debris dam habitat 
is relatively absent in the reconstructed area (open channel, few obstructions) as 
compared to WFBCU1.  (closed channel, many obstructions) as shown by 
photographs in Attachment 3.  Differences in diversity in this case are associated 
with a lack of complexity in the habitat.  It is anticipated that the biotic integrity of 
the benthic macroinvertebrate community will increase in the WFBCM as the 
stream channel, substrates, and bank/riparian corridor become more mature and 
stable.    
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3. The expected increase in biotic integrity for both the fish and benthic 
macroinvertebrate communities demonstrates an expected response to one of the 
functional aspects of a stream system.  An important hydraulic function of a stream 
includes sediment transport and substrate development, especially following 
episodic disturbances when the channel is new.  The current status of the fish and 
benthic macroinvertebrate communities demonstrate the temporal aspects of 
seasonal hydrologic patterns in progressively forming more stable substrate and 
channel features has been occurring since construction.  As mentioned above, the 
continued function of sediment transport and substrate development with the 
WFBCM is the basis for the progression towards stable riffle habitats and the shift 
from a sunfish dominated fish community to a minnow dominated community as 
observed prior to construction.    

4. Other key features of streams include biological functions such as energy transfer 
and carbon processing between biological communities, productivity and 
respiration rates, decomposition, and nutrient cycling, which work in concert with 
hydraulic functions.  Measurement of these functional aspects was not a target of 
this investigation.  However, features of the biological data that were collected 
implicate these stream functions occur.  The presence of more than one type of 
biological community representing two major trophic levels (macroinvertebrates as 
secondary consumers and fish as tertiary consumers) in the absence of a 
sustained fish stocking program is evidence that biological functions exist and are 
active in WFBCM.  More specifically, a review of the functional metrics for the riffle 
sample benthic macroinvertebrates (Appendix 2) indicates the assemblage at each 
of the three sample sites include organisms from all feeding strategies in 
proportions that provide insight to sources of primary production and carbon 
processing.  For example, differences in the percent abundance of filterers and 
gatherers among the sites suggest food resources are primarily suspended, small 
particles of debris that are being transported within the water column (high 
percentage  of filterers) while in the reconstructed reaches the available food 
resources also exist in or on the surface of the substrates (high percentage of 
gatherers).  A review of the percent contribution of scrapers and shredders suggest 
that algal growth is moderate in the reference area (low contribution of scrapers), 
nearly absent at WFBCR2, and likely abundant at WFBCR3.  The indications 
regarding algal growth (primary producers) suggested by the distribution of 
functional feeding groups corresponds with the habitat metric scores and features 
at the study sites.  The reference site exhibits mature vegetation along the bank 
and riparian area that provides shade which can limit the development of 
permanent algae growth in the riffles (low to moderate scraper contribution), the 
movable substrates and unstable nature of the substrates at WFBCR2 that would 
severely reduce both the growth and access to algal growth (very low scraper 
contribution), and the more stable riffle substrate combined with and lack of mature 
vegetation to provide shade allows greater algal growth at WFBCR3 (high scraper 
contribution).  A review of the percent contribution of scrapers from the multihabitat 
samples also corresponds with the physical features of the study sites and 
provides insight regarding the location and sources of primary production by algae 
growth.  The high contribution of scrapers in debris dams at the reference site 
corresponds with the greater availability of this type of habitat due to inputs of 
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leaves, sticks and debris from the bank and riparian area.  The contribution of 
scrapers at WFBCR2 from the vegetation sweep/debris dam samples is much 
greater than observed in the riffles at this site due to the extensive cattail growth 
within the channel at this site (algae growth attached to the submerged portion of 
the cattails), while at WFBCR3 no such extensive cattail habitat was present 
(lowest scraper contribution).  Another example demonstrates the biological 
function addressing transfer of energy/biomass from one trophic level to another.  
The WFBCM sites studied did not exhibit extensive algae growth at any site 
implying high inputs or excess nutrient availability does not occur on a sustained 
basis.  This precludes the abundance of certain fish species (central stoneroller, 
largescale stoneroller, and southern redbelly dace) that are common to small 
streams in this geographical region (Simone and Dufour 1989).  The predominant 
feeding strategy for the fish assemblage encountered at all WFBC study sites was 
the category insectivore, which represented 89% of the fish captured at WFBCR2 
and 73% of the fish captured at WFBCR3.  A balanced biological function of 
energy/carbon transfer between trophic level is implied by differences in the 
estimated density of fish at WFBCR2 and WVBCR3 that showed the same pattern 
for difference in the estimated density of benthic macroinvertebrates from these 
sites.  Site WFBCR2 exhibited higher estimated densities for both fish and 
macroinvertebrate than were estimated for site WFBCR3.  At site WFBCR2 the 
estimated fish density and combined habitat macroinvertebrate density was 1.05 
fish per square meter (fish/M2) and 2,250 insects/ M2 compared to 0.79 fish/M2   
and 1,709 insects/ M2 at WFBCR3.  A more appropriate functional evaluation of 
energy/biomass transfer would be conducted with biomass, but those data were 
not available.  However, what may be simply coincidental given the many factors 
involved regarding fish size and age, preferences in available diet, and 
macroinvertebrate life stage, it is interesting to note that the magnitude of change 
in density from WFBCR2 compared to WFBCR3 for fish (24.7% lower) and for 
insects (24.0% lower) were nearly identical.  
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Table 1. West Fork Busseron Creek Habitat Survey Summary

Sample Site Date QHEI Score1 EPA Score2 EPA Score 
Description

WFBCU1 29-Jun-10 53 135 Mid-Suboptimal

WFBCR2 29-Jun-10 52 127 Mid-Suboptimal

WFBCR3 29-Jun-10 50 123 Mid-Suboptimal

Notes:

1. QHEI scores as per IDEM Draft Qualitative Habitat Evaluation Index Protocol 2006.

2. EPA score as per Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers USEPA 1999
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Table 2.  West Fork Busseron Creek In Situ Field Measurements

Sample Site Date Time Latitude Longitude pH Conductivity Dissolved Oxygen Temperature Instream flow
(N) (W) (su) (uS) (mg/L) (˚C) (cfs)

WFBCU1 29-Jun-10 1130 39.2473 87.3644 7.76 690 7.7 27.0 -
29-Jun-10 1320 39.2477 87.3643 - - - - 5.25
1-Jul-10 1655 8.42 685 8.5 29.1 -

WFBCR2 29-Jun-10 1415 39.2364 87.3614 8.52 474 8.9 28.7 -
29-Jun-10 1525 - - - - 9.95
1-Jul-10 930 8.37 513 8.7 25.3 -
1-Jul-10 1610 9.15 507 12.2 29.4 -

WFBCR3 29-Jun-10 1720 39.2316 87.3593 8.52 476 8.4 29.7 -
29-Jun-10 1820 - - - - 9.94
30-Jun-10 950 8.07 486 8.8 25.3 -
1-Jul-10 1628 9.06 470 9.9 31.6 -

Notes:
1.  Instream flow calculated from instream velocity/depth measurements
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Table 3.  West Fork Busseron Creek Water Chemistry Analytical Results

Site-Specific
Sample Date Chloride Sulfate TDS Alkalinity Calcium Magnesium Potassium Sodium Hardness1

SO4 Criteria2

Site (mg/L) (mg/L) (mg/L) (as CaCO3 mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

WFBCU1 1-Jul-10 15.5 217 435 120 57.9 28.2 3.63 35.0 259 1,485
WFBCR2 1-Jul-10 13.0 147 312 97.2 41.1 20.4 3.38 26.1 186 1,119
WFBCR3 1-Jul-10 11.9 136 288 96.3 40.5 19.3 3.45 22.6 180 1,058

Notes:
1.  Hardness is calculated from magnesium and calcium concentrations.
2.  Calculated using hardness and chloride values according to 37 IAC 2-1-6.
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Table 4.  West Fork Busseron Creek Fish Survey Results

ENVIRON Three Rivers Environmental1

Site: WFBCR2 Site: WFBCR3 Site: "Upstream" Site: "Downstream"
W Fk Busseron Cr - 

Summer 2010
W Fk Busseron Cr - 

Summer 2010
W Fk Busseron Cr - 

Summer 2002
W Fk Busseron Cr - 

Summer 2002
Common Name Genus Species Count Total Biomass Count Total Biomass Count Total Biomass Count Total Biomass

(g) (g) (g) (g)

Blackstripe topminnow Fundulus notatus 3 2.8 10 13 3 2.7 14 12
Bluegill sunfish Lepomis macrochirus 195 8,882 19 506 77 250 27 115
Bluntnose minnow Pimephales notatus 45 77 93 102 155 200 543 294
Creek chub Semotilus atromaculatus 2 1.7 16 18 307 3,356 183 1,976
Green sunfish Lepomis cyanellus 40 362 9 149 189 561 179 290
Largemouth bass Micropterus salmoides 36 607 17 91 - - 1 2.9
Longear sunfish Lepomis megalotis 67 1,681 37 859 19 189 32 143
Mosquitofish Gambusia affinis 24 9.4 26 9 7 2.1 79 23
Quillback Carpiodes cyprinus - - 2 14 - - - -
Silverjaw minnow Notropis buccatus 2 - - 31 102 168 292 428 372
Spotted sunfish Lepomis punctatus - - 1 23 - - - -
Steelcolor shiner Cyprinella whipplei 3 7.8 - - - - - -
Suckermouth minnow Phenacobius mirabilis 62 282 71 203 - - - -
White sucker Catostomus commersonii 10 14 - - 2 12 16 1,076
Yellow bullhead Ameiurus natalis 27 1,137 24 445 2 19 1 101
Blackside darter Percina maculata - - - - 4 11 - -
Central stoneroller Campostoma anomalum - - - - 77 376 29 135
Ribbon shiner Lythrurus fumerus - - - - 1 0.6 - -
Redfin shiner Lythrurus umbratilis - - - - 14 12 20 9.7
Johnny darter Etheostoma nigrum - - - - 63 59 107 93

Mississippi silvery minnow Hybognathus nuchalis - - - - - - 3 49
Pirate perch Aphredoderus sayanus - - - - 1 9.1 - -
Creek chubsucker Erimyzon oblongus - - - - 1 1.9 - -

Total fishing distance (m) 150 - 150 - 135 135
Total fishing time (s) 2,907 - 3,688 - 2100-2400 2100-2400
Number of fish per site 514 - 356 - 929 1503
Number of species per site 12 - 13 - 17 - 15 -
Total Biomass per site (g) - 13,063 - 2,534 - 4,884 - 4,405
IBI Score 44 40 44 42

Notes:

1.  Henry, D. et al. 2003.  Biological Inventory and Substrate Classification in West Fork Busseron Creek, Sullian County, Indiana.  Three Rivers Environmental.

2. Noted as Ericymba buccata  in Three Rivers Environmental Report.
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Table 5.  West Fork Busseron Creek Fish Index of Biotic Integrity Results 

ENVIRON Three Rivers Environmental1

Site: WFBCR2 Site: WFBCR3 Site: "Upstream" Site: "Downstream"
Metric  Summer 2010 Summer 2010 Summer 2002 Summer 2002

Total Number of Species 5 5 5 5
Number of Sunfish Species 3 5 3 3
Number of Sucker Species 1 1 3 1
Number of Minnow Species 3 3 5 5
Number of Sensitive Species 1 1 1 1
% Tolerant Species 5 3 3 3

% Omnivores 5 3 3 3
% Insectivores 5 5 5 5
% Pioneer Species 5 3 3 3

Catch per Unit Effort 5 5 5 5
% Simple Lithophils 1 1 3 3
% DELT Anomolies 5 5 5 5

IBI Score 44 40 44 42
Integrity Class Fair Fair Fair Fair

Notes:

1.  Henry, D. et al. 2003.  Biological Inventory and Substrate Classification in West Fork Busseron Creek, Sullian County, Indiana.  Three Rivers Environmental.
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Table 6. West Fork Busseron Creek Macroinvertebrate Survey Metric Summary for Riffle Samples
                Summer 2010

Benthic Macroinvertebrate
Bioassesment Metric

(EPA 1989) Metric Metric % of Metric Metric % of Metric
Value Score Value Reference Score Value Reference Score

Taxa Richness4 23 6 23 100 6 38 >100 6
Hilsenhoff Biotic Index (modified)4 5.67 6 6.65 84.8 4 7.18 79 4
Scrapers:Filter-Collectors Ratio 0.032 6 0.01 31 2 0.73 >100 6
EPT:Chironomid abundance Ratio4 2.22 6 0.061 2.7 0 0.79 35.4 2
Percent of Dominant Taxon4 47.5 2 34.1 NA2 2 14.5 NA2 6
EPT Richness4 2 2 3 >100 6 6 >100 6
Community Loss Index 0 6 0.69 NA2 4 0.37 NA2 6
Shredder:Total Organism Ratio 7.7 6 12.3 >100 6 20.9 >100 6

Shannon Diveristy1 2.91 3.11 4.04
Total Metric Score 40 30 42
Percent of Reference Score 75.0 105.0
Biological Condition Category3

Notes:

1.  Shannon Diversity is not one of the EPA 1989 scoring metrics but is included here because of the common use of this measure.

2. This metric score based on its value and not a comparison to the reference.

3. Based on USEPA 1989 Protocol III bioassessment protocols for benthic macroinvertebrate. 

4. Metric also used by IDEM in mIBI determinations.  Reference site metric scores adjusted by IDEM scoring criteria to reflect site-specific conditions.  

slight impariment from reference no impariment from reference

Reference - Riffle
WFBCU1

Study Sites - Riffle Samples
WFBCR2 WFBCR3
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Table 7. West Fork Busseron Creek Macroinvertebrate Survey Metric Summary for Multihabitat Samples
             Summer 2010

Benthic Macroinvertebrate
Bioassesment Metric

(EPA 1989) Metric Metric % of Metric Metric % of Metric
Value Score Value Reference Score Value Reference Score

Taxa Richness4 35 6 28 80 6 22 62.8 4
Hilsenhoff Biotic Index (modified)4 6.57 6 7.63 86.1 4 6.07 >100 6
Scrapers:Filter-Collectors Ratio 1.53 6 0.21 13.7 2 0.16 1.06 0
EPT:Chironomid abundance Ratio4 0.51 6 0.13 24.6 0 1 >100 6
Percent of Dominant Taxon4 19.3 6 29.3 NA2 2 37.5 NA2 2
EPT Richness4 3 2 4 >100 6 4 >100 6
Community Loss Index 0 6 0.89 NA2 4 1.22 NA2 4
Shredder:Total Organism Ratio 7.1 6 13.4 >100 6 16.7 >100 6

Shannon Diveristy1 4.13 3.64 3.26
Total Metric Score 44 32 34
Percent of Reference Score 72.7 77.3
Biological Condition Category3

Notes:

1.  Shannon Diversity is not one of the USEPA 1989 scoring metrics but is included here because of the common use of this measure.

2. This metric score based on its value and not a comparison to the reference.

3. Based on USEPA 1989 Protocol III bioassessment protocols for benthic macroinvertebrate. 

4. Metric also used by IDEM in mIBI determinations.  Reference site metric scores adjusted by IDEM mIBI scoring criteria to reflect site-specific

    reference conditions. 

slight impariment from reference slight impariment from reference

Reference Study Sites - Mulithabitat Samples
WFBCU1 WFBCR2 WFBCR3
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Attachment 1.  Habitat Assessment Data Sheet Metric Score Summary

Metric (possible score) Site
WFBCU1 WFBCR2 WFBCR3

IDEM Evaluation1

Qualitative Habitat Score (total) 53 52 50
Substrate (20) 5 9 4
In-Stream cover (20) 6 9 8
Channel Morphology (20) 15 12 10
Riparian Zoe & Bank Erosion (10) 9 9 9
Pool/Glide Quality (12) 9 6 9
Riffle/Run Quality (8) 1 0 2
Gradient (10) 8 8 8
Percent Riffle (estimate) 5 30 20
Percent Run (estimate) 85 30 40
Percent Glide (estimate) 0 0 0
Percent Pool (estimate) 10 30 40

USEPA Evaluation2

Total Score 135 127 123
Epifaunal Substrate/Available Cover (20) 8 3 6
Pool Substrate Characterization (20) 9 10 8
Pool Variability (20) 9 12 8
Sediment Deposition (20) 4 8 7
Channel Flow Status (20) 16 19 18
Channel Alteration (20) 19 16 16
Channel Sinuosity (20) 14 15 13
Bank Stability (LB/RB) (10/10) 9/9 7/7 8/8
Vegetative Protection (LB/RB) (10/10) 9/9 6/6 7/6
Riparian Vegetative Zone Width (LB/RB) (10/10) 10/10 9/9 9/9

Notes:

1. IDEM.  2006.  Biological Studies Section, Qualitative Habitat Evaluation Index.  S-001-A-BS-06-S-R1

2.  USEPA. 1989.  Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: 

Periphyton, Benthic Macroinvertebrates, and Fish, Second Ed.  
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Blackstripe topminnow Fundulus notatus  6.5 2.4 2
Blackstripe topminnow Fundulus notatus  3.5 0.2 2
Blackstripe topminnow Fundulus notatus  3.0 0.2 2
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  14.0 46.0 1
Bluegill sunfish Lepomis macrochirus  15.0 66.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  13.3 43.0 1
Bluegill sunfish Lepomis macrochirus  14.1 52.3 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  12.7 35.5 1
Bluegill sunfish Lepomis macrochirus  16.5 87.5 M 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluegill sunfish Lepomis macrochirus  15.5 75.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  14.8 62.0 1
Bluegill sunfish Lepomis macrochirus  14.8 56.0 1
Bluegill sunfish Lepomis macrochirus  14.9 61.5 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  13.4 36.0 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  12.2 28.7 1
Bluegill sunfish Lepomis macrochirus  15.2 64.8 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  12.5 377.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  9.0 11.0 1
Bluegill sunfish Lepomis macrochirus  7.5 5.4 1
Bluegill sunfish Lepomis macrochirus  7.5 5.4 1
Bluegill sunfish Lepomis macrochirus  7.5 5.4 1
Bluegill sunfish Lepomis macrochirus  7.5 5.4 1
Bluegill sunfish Lepomis macrochirus  7.5 5.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  3.0 0.4 1
Bluegill sunfish Lepomis macrochirus  16.0 79 2
Bluegill sunfish Lepomis macrochirus  15.8 78 2
Bluegill sunfish Lepomis macrochirus  15.5 77 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.5 47 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  13.0 38 2
Bluegill sunfish Lepomis macrochirus  12.0 30 2
Bluegill sunfish Lepomis macrochirus  11.5 22 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluegill sunfish Lepomis macrochirus  8.0 6.4 2
Bluegill sunfish Lepomis macrochirus  11.1 22 2
Bluegill sunfish Lepomis macrochirus  7.5 6.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  9.0 11.0 2
Bluegill sunfish Lepomis macrochirus  14.3 49 2
Bluegill sunfish Lepomis macrochirus  13.0 33 2
Bluegill sunfish Lepomis macrochirus  13.0 33 2
Bluegill sunfish Lepomis macrochirus  13.0 33 2
Bluegill sunfish Lepomis macrochirus  13.0 33 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  10.0 15 2
Bluegill sunfish Lepomis macrochirus  14.5 44.5 2
Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
Bluegill sunfish Lepomis macrochirus  10.0 16.9 2
Bluegill sunfish Lepomis macrochirus  8.0 7.2 2
Bluegill sunfish Lepomis macrochirus  8.0 7.2 2
Bluegill sunfish Lepomis macrochirus  8.0 7.2 2
Bluegill sunfish Lepomis macrochirus  8.0 7.2 2
Bluegill sunfish Lepomis macrochirus  7.0 6.2 2
Bluegill sunfish Lepomis macrochirus  7.0 6.2 2
Bluegill sunfish Lepomis macrochirus  7.0 6.2 2
Bluegill sunfish Lepomis macrochirus  2.7 0.4 2
Bluegill sunfish Lepomis macrochirus  2.5 0.4 2
Bluntnose minnow Pimephales notatus  8.2 6.3 M 1
Bluntnose minnow Pimephales notatus  8.2 5.5 M 1
Bluntnose minnow Pimephales notatus  8.2 6.5 M 1
Bluntnose minnow Pimephales notatus  8.2 6.5 M 1
Bluntnose minnow Pimephales notatus  8.2 6.5 M 1
Bluntnose minnow Pimephales notatus  8.2 6.5 M 1
Bluntnose minnow Pimephales notatus  8.2 6.5 M 1
Bluntnose minnow Pimephales notatus  6.0 2.0 1
Bluntnose minnow Pimephales notatus  6.0 2.0 1
Bluntnose minnow Pimephales notatus  6.7 2.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluntnose minnow Pimephales notatus  4.0 0.6 1
Bluntnose minnow Pimephales notatus  4.0 0.6 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  4.0 0.5 1
Bluntnose minnow Pimephales notatus  7.7 4.3 2
Bluntnose minnow Pimephales notatus  7.7 4.3 2
Bluntnose minnow Pimephales notatus  7.0 1.3 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  4.4 0.6 2
Bluntnose minnow Pimephales notatus  3.7 0.3 2
Bluntnose minnow Pimephales notatus  4.1 0.6 2
Bluntnose minnow Pimephales notatus  2.8 0.3 2
Bluntnose minnow Pimephales notatus  3.0 0.2 2
Creek chub Semotilus atromaculatu 4.3 0.8 1
Creek chub Semotilus atromaculatu 5.5 0.9 1
Green sunfish Lepomis cyanellus  12.0 27.6 1
Green sunfish Lepomis cyanellus  13.0 28.2 1
Green sunfish Lepomis cyanellus  12.1 27.0 1
Green sunfish Lepomis cyanellus  10.5 19.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
Green sunfish Lepomis cyanellus  6.5 5.0 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Green sunfish Lepomis cyanellus  17.5 7.9 1
Green sunfish Lepomis cyanellus  6.0 3.5 1
Green sunfish Lepomis cyanellus  7.0 4.0 1
Green sunfish Lepomis cyanellus  7.0 4.0 1
Green sunfish Lepomis cyanellus  7.0 4.0 1
Green sunfish Lepomis cyanellus  7.0 4.0 1
Green sunfish Lepomis cyanellus  7.0 4.0 1
Green sunfish Lepomis cyanellus  10.0 17.0 1
Green sunfish Lepomis cyanellus  4.5 1.0 1
Green sunfish Lepomis cyanellus  4.5 1.0 1
Green sunfish Lepomis cyanellus  4.5 1.0 1
Green sunfish Lepomis cyanellus  13.5 38.8 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  8.2 11.2 2
Green sunfish Lepomis cyanellus  9.5 12.4 2
Green sunfish Lepomis cyanellus  7.0 5.2 2
Green sunfish Lepomis cyanellus  7.0 5.2 2
Green sunfish Lepomis cyanellus  7.0 5.2 2
Green sunfish Lepomis cyanellus  7.0 5.2 2
Green sunfish Lepomis cyanellus  8.0 9.2 2
Green sunfish Lepomis cyanellus  4.3 2.0 2
Green sunfish Lepomis cyanellus  4.3 2.0 2
Largemouth bass Micropterus salmoides  27.0 247.0 1
Largemouth bass Micropterus salmoides  16.0 45.0 1
Largemouth bass Micropterus salmoides  25.0 191.0 1
Largemouth bass Micropterus salmoides  17.3 59.8 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  6.3 3.0 1
Largemouth bass Micropterus salmoides  6.3 3.0 1
Largemouth bass Micropterus salmoides  6.3 3.0 1
Largemouth bass Micropterus salmoides  6.3 3.0 1
Largemouth bass Micropterus salmoides  6.0 2.4 2
Largemouth bass Micropterus salmoides  6.0 2.4 2
Largemouth bass Micropterus salmoides  6.0 2.4 2
Largemouth bass Micropterus salmoides  6.0 2.4 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  5.5 1.8 2
Largemouth bass Micropterus salmoides  7.0 4.0 2
Largemouth bass Micropterus salmoides  7.0 4.0 2
Largemouth bass Micropterus salmoides  7.0 4.0 2
Largemouth bass Micropterus salmoides  4.2 0.8 2
Longear sunfish Lepomis megalotis  13.2 41.0 1
Longear sunfish Lepomis megalotis  13.6 52.0 1
Longear sunfish Lepomis megalotis  13.4 48.0 1
Longear sunfish Lepomis megalotis  12.7 38.0 1
Longear sunfish Lepomis megalotis  12.7 36.0 1
Longear sunfish Lepomis megalotis  12.0 35.0 1
Longear sunfish Lepomis megalotis  12.6 47.0 1
Longear sunfish Lepomis megalotis  12.6 47.0 1
Longear sunfish Lepomis megalotis  12.6 47.0 1
Longear sunfish Lepomis megalotis  12.6 47.0 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Longear sunfish Lepomis megalotis  12.6 47.0 1
Longear sunfish Lepomis megalotis  9.5 17.0 1
Longear sunfish Lepomis megalotis  9.5 17.0 1
Longear sunfish Lepomis megalotis  9.5 17.0 1
Longear sunfish Lepomis megalotis  9.5 17.0 1
Longear sunfish Lepomis megalotis  9.5 17.0 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.5 24.4 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  10.1 18.3 1
Longear sunfish Lepomis megalotis  14.5 47.5 2
Longear sunfish Lepomis megalotis  14.3 48.0 2
Longear sunfish Lepomis megalotis  12.2 28.2 2
Longear sunfish Lepomis megalotis  12.4 42.0 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Longear sunfish Lepomis megalotis  12.0 35.6 2
Longear sunfish Lepomis megalotis  10.5 22.4 2
Longear sunfish Lepomis megalotis  10.5 22.4 2
Longear sunfish Lepomis megalotis  10.5 22.4 2
Longear sunfish Lepomis megalotis  10.5 22.4 2
Longear sunfish Lepomis megalotis  10.5 22.4 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  10.5 22.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  8.7 12.0 2
Longear sunfish Lepomis megalotis  11.0 23.5 2
Longear sunfish Lepomis megalotis  8.0 9.0 2
Mosquitofish Gambusia affinis  2.5 0.1 M 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 F 1
Mosquitofish Gambusia affinis  3.8 0.6 1
Mosquitofish Gambusia affinis  3.8 0.6 1
Mosquitofish Gambusia affinis  3.2 0.2 2
Mosquitofish Gambusia affinis  4.0 0.7 2
Mosquitofish Gambusia affinis  3.6 0.5 2
Mosquitofish Gambusia affinis  3.8 0.5 2
Mosquitofish Gambusia affinis  3.5 0.3 2
Mosquitofish Gambusia affinis  2.7 0.1 2
Mosquitofish Gambusia affinis  3.1 0.2 2
Mosquitofish Gambusia affinis  2.1 0.1 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Mosquitofish Gambusia affinis  3.3 0.3 2
Mosquitofish Gambusia affinis  3.5 0.4 2
Mosquitofish Gambusia affinis  3.4 0.4 2
Mosquitofish Gambusia affinis  2.5 0.2 2
Mosquitofish Gambusia affinis  2.5 0.2 2
Mosquitofish Gambusia affinis  2.7 0.3 2
Mosquitofish Gambusia affinis  2.1 0.1 2
Steelcolor shiner  Cyprinella whipplei 7.0 2.8 1
Steelcolor shiner  Cyprinella whipplei 6.5 2.2 1
Steelcolor shiner  Cyprinella whipplei 6.5 2.8 2
Suckermouth minnow Phenacobius mirabilis  20.0 9.0 1
Suckermouth minnow Phenacobius mirabilis  11.0 10.2 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  9.2 6.0 1
Suckermouth minnow Phenacobius mirabilis  5.6 1.6 1
Suckermouth minnow Phenacobius mirabilis  5.6 1.6 1
Suckermouth minnow Phenacobius mirabilis  5.6 1.6 1
Suckermouth minnow Phenacobius mirabilis  5.6 1.6 1
Suckermouth minnow Phenacobius mirabilis  5.6 1.6 1
Suckermouth minnow Phenacobius mirabilis  7.5 4.2 1
Suckermouth minnow Phenacobius mirabilis  8.5 6.4 1
Suckermouth minnow Phenacobius mirabilis  8.5 6.4 1
Suckermouth minnow Phenacobius mirabilis  8.5 6.4 1
Suckermouth minnow Phenacobius mirabilis  8.5 6.4 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  5.0 1.2 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  10.5 9.5 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
Suckermouth minnow Phenacobius mirabilis  6.0 2.0 2
White sucker Catostomus commerson 5.5 1.3 1
White sucker Catostomus commerson 5.5 1.3 1
White sucker Catostomus commerson 5.5 1.3 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 1 July 2010
Site: WFBCR2, 39.23606° N ‐87.36069°W
Reach Length: 150 meters, Shock time: 2,907 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

White sucker Catostomus commerson 5.5 1.3 1
White sucker Catostomus commerson 5.5 1.3 1
White sucker Catostomus commerson 5.2 1.5 2
White sucker Catostomus commerson 5.2 1.5 2
White sucker Catostomus commerson 5.2 1.5 2
White sucker Catostomus commerson 5.2 1.5 2
White sucker Catostomus commerson 5.2 1.5 2
Yellow bullhead Ameiurus natalis  22.5 151.0 1
Yellow bullhead Ameiurus natalis  22.0 153.0 F 1
Yellow bullhead Ameiurus natalis  19.2 93.0 1
Yellow bullhead Ameiurus natalis  20.0 120.0 1
Yellow bullhead Ameiurus natalis  20.5 123.0 1
Yellow bullhead Ameiurus natalis  17.0 61.0 1
Yellow bullhead Ameiurus natalis  17.5 74.0 1
Yellow bullhead Ameiurus natalis  4.8 1.0 1
Yellow bullhead Ameiurus natalis  4.8 1.0 1
Yellow bullhead Ameiurus natalis  4.8 1.0 1
Yellow bullhead Ameiurus natalis  4.8 1.0 1
Yellow bullhead Ameiurus natalis  5.0 1.5 1
Yellow bullhead Ameiurus natalis  4.0 0.8 1
Yellow bullhead Ameiurus natalis  24.0 188 2
Yellow bullhead Ameiurus natalis  17.5 70 2
Yellow bullhead Ameiurus natalis  14.5 33 2
Yellow bullhead Ameiurus natalis  12.0 20 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  14.7 40 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  4.5 0.5 2
Yellow bullhead Ameiurus natalis  2.5 0.5 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Blackstripe topminnow Fundulus notatus  7.0 2.7 1
Blackstripe topminnow Fundulus notatus  6.5 2.3 1
Blackstripe topminnow Fundulus notatus  7.0 2.0 1
Blackstripe topminnow Fundulus notatus  6.0 1.2 1
Blackstripe topminnow Fundulus notatus  6.5 1.4 1
Blackstripe topminnow Fundulus notatus  6.5 1.8 1
Blackstripe topminnow Fundulus notatus  2.5 0.1 1
Blackstripe topminnow Fundulus notatus  2.5 0.1 1
Blackstripe topminnow Fundulus notatus  2.5 0.1 1
Blackstripe topminnow Fundulus notatus  6 1.7 1
Bluegill sunfish Lepomis macrochirus  16.0 68.2 1
Bluegill sunfish Lepomis macrochirus  13.4 43.2 1
Bluegill sunfish Lepomis macrochirus  13.9 45.0 1
Bluegill sunfish Lepomis macrochirus  11.3 27.0 1
Bluegill sunfish Lepomis macrochirus  15.2 62.9 1
Bluegill sunfish Lepomis macrochirus  7.9 7.0 1
Bluegill sunfish Lepomis macrochirus  13.2 38.2 1
Bluegill sunfish Lepomis macrochirus  12.0 31.0 1
Bluegill sunfish Lepomis macrochirus  10.5 19.6 1
Bluegill sunfish Lepomis macrochirus  2.0 1.0 1
Bluegill sunfish Lepomis macrochirus  2.4 0.1 1
Bluegill sunfish Lepomis macrochirus  2.4 0.1 1
Bluegill sunfish Lepomis macrochirus  2.4 0.1 1
Bluegill sunfish Lepomis macrochirus  2.4 0.1 1
Bluegill sunfish Lepomis macrochirus  2.4 0.1 1
Bluegill sunfish Lepomis macrochirus  15.2 54.7 2
Bluegill sunfish Lepomis macrochirus  12.5 33.7 2
Bluegill sunfish Lepomis macrochirus  12 29.6 2
Bluegill sunfish Lepomis macrochirus  13 44 2
Bluntnose minnow Pimephales notatus  6.1 2.5 1
Bluntnose minnow Pimephales notatus  6.5 2.6 1
bluntnose minnow Pimephales notatus  7.2 3.0 1
bluntnose minnow Pimephales notatus  7.8 8.0 1
bluntnose minnow Pimephales notatus  6.6 2.3 1
bluntnose minnow Pimephales notatus  6.4 1.2 1
bluntnose minnow Pimephales notatus  6.4 1.2 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

bluntnose minnow Pimephales notatus  6.4 1.2 1
bluntnose minnow Pimephales notatus  6.4 1.2 1
bluntnose minnow Pimephales notatus  8.3 5.0 M 1
Bluntnose minnow Pimephales notatus  7.2 3.2 1
Bluntnose minnow Pimephales notatus  7.2 3.2 1
Bluntnose minnow Pimephales notatus  7.2 3.2 1
Bluntnose minnow Pimephales notatus  7.2 3.2 1
Bluntnose minnow Pimephales notatus  8 5.3 1
Bluntnose minnow Pimephales notatus  6.7 3 1
Bluntnose minnow Pimephales notatus  6.2 2.4 1
Bluntnose minnow Pimephales notatus  6.5 2.6 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  3 0.5 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.6 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4 0.2 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4.5 0.5 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  4 0.4 1
Bluntnose minnow Pimephales notatus  8.2 5.2 2
Bluntnose minnow Pimephales notatus  6 2.5 2
Bluntnose minnow Pimephales notatus  5.5 2 2
Bluntnose minnow Pimephales notatus  6 2.5 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Bluntnose minnow Pimephales notatus  5.5 2 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Bluntnose minnow Pimephales notatus  4.2 0.63 2
Creek chub Semotilus atromaculatus 5.5 1.4 1
Creek chub Semotilus atromaculatus 4.5 1 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 5.1 1.3 1
Creek chub Semotilus atromaculatus 4.8 0.9 1
Creek chub Semotilus atromaculatus 4.8 1 1
Creek chub Semotilus atromaculatus 4.8 1 1
Creek chub Semotilus atromaculatus 4.8 1 1
Creek chub Semotilus atromaculatus 4.8 1 1
Creek chub Semotilus atromaculatus 5 1.1 2
Creek chub Semotilus atromaculatus 4.5 0.95 2
Green sunfish Lepomis cyanellus  13.9 49.0 1
Green sunfish Lepomis cyanellus  11.8 25.5 1
Green sunfish Lepomis cyanellus  10.6 19.2 1
Green sunfish Lepomis cyanellus  10.1 16.5 1
Green sunfish Lepomis cyanellus  8.1 8.2 1
Green sunfish Lepomis cyanellus  3.0 1.0 1
Green sunfish Lepomis cyanellus  3.0 1.5 1
Green sunfish Lepomis cyanellus  9.8 15.5 2
Green sunfish Lepomis cyanellus  9.6 12.5 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Largemouth bass Micropterus salmoides  14.8 32.7 1
Largemouth bass Micropterus salmoides  7.9 5.2 1
Largemouth bass Micropterus salmoides  8.5 7.0 1
Largemouth bass Micropterus salmoides  5.8 2.7 1
Largemouth bass Micropterus salmoides  7.5 5.6 1
Largemouth bass Micropterus salmoides  6.5 3.8 1
Largemouth bass Micropterus salmoides  6.0 2.4 1
Largemouth bass Micropterus salmoides  7.0 4.8 1
Largemouth bass Micropterus salmoides  5.8 3.0 1
Largemouth bass Micropterus salmoides  6.2 4.2 1
Largemouth bass Micropterus salmoides  6.0 3.6 1
Largemouth bass Micropterus salmoides  7.1 3.9 1
Largemouth bass Micropterus salmoides  6.0 1.2 1
Largemouth bass Micropterus salmoides  8.0 5.0 1
Largemouth bass Micropterus salmoides  7.0 3.3 1
Largemouth bass Micropterus salmoides  5.2 1.6 1
Largemouth bass Micropterus salmoides  4.7 0.6 1
Longear sunfish Lepomis megalotis  10.0 22.0 1
Longear sunfish Lepomis megalotis  11.0 28.7 1
Longear sunfish Lepomis megalotis  12.2 39.4 1
Longear sunfish Lepomis megalotis  9.7 1.7 1
Longear sunfish Lepomis megalotis  14.1 58.6 1
Longear sunfish Lepomis megalotis  12.9 46.0 1
Longear sunfish Lepomis megalotis  10.0 21.0 1
Longear sunfish Lepomis megalotis  10.9 24.5 1
Longear sunfish Lepomis megalotis  10.0 21.4 1
Longear sunfish Lepomis megalotis  9.5 18.0 1
Longear sunfish Lepomis megalotis  11.2 28.2 1
Longear sunfish Lepomis megalotis  13.2 40.0 1
Longear sunfish Lepomis megalotis  9.6 17.3 1
Longear sunfish Lepomis megalotis  9.6 17.0 1
Longear sunfish Lepomis megalotis  11.0 23.0 1
Longear sunfish Lepomis megalotis  12.0 34.5 1
Longear sunfish Lepomis megalotis  10.4 22.3 1
Longear sunfish Lepomis megalotis  10.0 18.5 1
Longear sunfish Lepomis megalotis  9.6 16.0 1
Longear sunfish Lepomis megalotis  10.7 19.9 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Longear sunfish Lepomis megalotis  7.5 6.7 1
Longear sunfish Lepomis megalotis  11.2 23.5 1
Longear sunfish Lepomis megalotis  10.0 17.9 1
Longear sunfish Lepomis megalotis  11.3 29.0 1
Longear sunfish Lepomis megalotis  10.3 22.7 1
Longear sunfish Lepomis megalotis  9.5 16.2 1
Longear sunfish Lepomis megalotis  15.2 58 2
Longear sunfish Lepomis megalotis  12 33.4 2
Longear sunfish Lepomis megalotis  9.8 19.1 2
Longear sunfish Lepomis megalotis  11 23.9 2
Longear sunfish Lepomis megalotis  10 22.9 2
Longear sunfish Lepomis megalotis  12.8 40.5 2
Longear sunfish Lepomis megalotis  9.3 15.4 2
Longear sunfish Lepomis megalotis  7.5 4.3 2
Longear sunfish Lepomis megalotis  7.5 4.3 2
Longear sunfish Lepomis megalotis  5.5 1.7 2
Longear sunfish Lepomis megalotis  5.5 1.7 2
Mosquitofish Gambusia affinis  4.0 1.0 1
Mosquitofish Gambusia affinis  4.7 1.5 1
Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  2.5 0.1 1
Mosquitofish Gambusia affinis  3 0.5 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  3 0.5 1
Mosquitofish Gambusia affinis  5.2 1.2 2
Mosquitofish Gambusia affinis  3.5 0.54 2
Quillback Carpiodes cyprinus  7.9 6.2 1
Quillback Carpiodes cyprinus  8.5 7.8 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  8.1 5.2 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  7.4 3.0 1
Silverjaw minnow Notropis buccatus  8.0 3.5 1
Silverjaw minnow Notropis buccatus  8.0 3.5 1
Silverjaw minnow Notropis buccatus  8.0 3.5 1
Silverjaw minnow Notropis buccatus  4.8 1 1
Silverjaw minnow Notropis buccatus  4.8 1 1
Silverjaw minnow Notropis buccatus  4.8 1 1
Silverjaw minnow Notropis buccatus  4.8 1 1
Silverjaw minnow Notropis buccatus  4.8 1 1
Silverjaw minnow Notropis buccatus  8 3.8 2
Silverjaw minnow Notropis buccatus  4.8 0.8 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Silverjaw minnow Notropis buccatus  4.5 0.41 2
Silverjaw minnow Notropis buccatus  4.5 0.41 2
Spotted sunfish Lepomis punctatus  10.9 22.7 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  9.0 6.8 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 1 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  5 0.8 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  4.8 0.9 1
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  5.2 1.8 2
Suckermouth minnow Phenacobius mirabilis  3.2 0.3 2
Suckermouth minnow Phenacobius mirabilis  6 2.5 2
Suckermouth minnow Phenacobius mirabilis  9.5 7.8 2
Suckermouth minnow Phenacobius mirabilis  9.5 7.8 2
Suckermouth minnow Phenacobius mirabilis  9.5 7.8 2
Suckermouth minnow Phenacobius mirabilis  9.5 7.8 2
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West Fork Busseron Creek Fish Survey Results

Sample Date: 30 June 2010
Site: WFBCR3, 39.23132° N ‐87.35915°W
Reach Length: 150 meters, Shock time: 3,688 seconds

Common Name Genus Species Total Length Weight Sex Pass No.
(cm) (g) (M/F)

Yellow bullhead Ameiurus natalis  18.5 89 1
Yellow bullhead Ameiurus natalis  17 66 1
Yellow bullhead Ameiurus natalis  14 33.5 1
Yellow bullhead Ameiurus natalis  15 40 1
Yellow bullhead Ameiurus natalis  12.5 25.2 1
Yellow bullhead Ameiurus natalis  5.3 1.0 1
Yellow bullhead Ameiurus natalis  11.0 18.8 1
Yellow bullhead Ameiurus natalis  5.5 3.0 1
Yellow bullhead Ameiurus natalis  4.5 1.7 1
Yellow bullhead Ameiurus natalis  3.2 1.2 1
Yellow bullhead Ameiurus natalis  4.2 1.6 1
Yellow bullhead Ameiurus natalis  3.0 0.6 1
Yellow bullhead Ameiurus natalis  4.3 1.0 1
Yellow bullhead Ameiurus natalis  4.0 1.4 1
Yellow bullhead Ameiurus natalis  2.5 0.1 1
Yellow bullhead Ameiurus natalis  4.6 0.5 1
Yellow bullhead Ameiurus natalis  4.8 2.0 1
Yellow bullhead Ameiurus natalis  11 18.2 2
Yellow bullhead Ameiurus natalis  12 20.5 2
Yellow bullhead Ameiurus natalis  12 24.4 2
Yellow bullhead Ameiurus natalis  18 19 2
Yellow bullhead Ameiurus natalis  18 74.6 2
Yellow bullhead Ameiurus natalis  4.5 1 2
Yellow bullhead Ameiurus natalis  3.5 0.7 1
1. Values in italics were estimated based on weight/length relationship.
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ENVIRON IN Stream Restoration Benthos 2010 (Riffles)
*Data are NOT adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Riffle Riffle Riffle

Percent Subsampled 100.00 6.25 22.94
EcoAnalysts Sample ID 5508.1-1 5508.1-2 5508.1-3

Polypedilum scalaenum gr. 1 1 0
Pseudochironomus sp. 0 97 6
Rheotanytarsus exiguus gr. 0 21 7
Saetheria tylus 1 0 0
Stictochironomus sp. 1 0 0
Thienemannimyia gr. sp. 4 1 4

Diptera Bezzia/Palpomyia sp. 8 0 0
Dolichopodidae 0 0 1
Erioptera sp. 0 1 0
Hedriodiscus/Odontomyia sp. 1 0 1
Sciomyzidae 0 0 1
Simulium s . 0 0 2p
Tabanidae 1 0 0
Tipulidae 0 0 1

Trichoptera Cheumatopsyche sp. 68 10 12
Hydroptila sp. 0 4 40
Oxyethira sp. 0 0 1

Gastropoda Fossaria sp. 2 0 10
Helisoma anceps 1 0 0
Physa sp. 0 0 40
Planorbidae 0 2 0

Bivalvia Sphaeriidae 19 0 0
Utterbackia sp. 1 0 0

Annelida Enchytraeidae 0 2 0
Helobdella sp. 1 0 0
Limnodrilus hoffmeisteri 0 16 0
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ENVIRON IN Stream Restoration Benthos 2010 (Riffles)
*Data are NOT adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Riffle Riffle Riffle

Percent Subsampled 100.00 6.25 22.94
EcoAnalysts Sample ID 5508.1-1 5508.1-2 5508.1-3

Pristina jenkinae 0 1 0
Tubificidae w/o cap setae 0 0 2

Acari Koenikea sp. 0 0 1
Crustacea Cambaridae 2 0 0

Hyalella sp. 0 0 3
Orconectes sp. 0 0 1

Other Organisms Nematoda 3 0 0
Prostoma sp. 0 1 0

TOTAL 143 284 296
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ENVIRON IN Stream Restoration Benthos 2010 (Riffles)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Riffle Riffle Riffle

Percent Subsampled 100.00 6.25 22.94
EcoAnalysts Sample ID 5508.1-1 5508.1-2 5508.1-3

Rhyacophila Richness 0.00 0.00 0.00

Community Composition
% Ephemeroptera 0.70 0.35 3.38
% Plecoptera 0.00 0.00 0.00
% Trichoptera 47.55 4.93 17.91
% EPT 48.25 5.28 21.28
% Coleoptera 0.70 0.70 16.22
% Diptera 28.67 86.27 29.05
% Oligochaeta 0.00 6.69 0.68
% Baetidae 0.00 0.00 0.34
% Brachycentridae 0.00 0.00 0.00
% Chironomidae 21.68 85.92 27.03
% Ephemerellidae 0.00 0.00 0.00
% Hydropsychidae 47.55 3.52 4.05
% Odonata 0.70 0.00 13.85
% Perlidae 0.00 0.00 0.00
% Pteronarcyidae 0.00 0.00 0.00
% Simuliidae 0.00 0.00 0.68

Functional Group Composition
% Filterers 60.84 10.92 7.09
% Gatherers 4.90 58.10 15.54
% Predators 19.58 3.52 17.23
% Scrapers 2.10 0.70 16.89
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ENVIRON IN Stream Restoration Benthos 2010 (Riffles)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Riffle Riffle Riffle

Percent Subsampled 100.00 6.25 22.94
EcoAnalysts Sample ID 5508.1-1 5508.1-2 5508.1-3

% Shredders 7.69 12.32 20.95
% Piercer-Herbivores 0.00 1.41 14.19
% Unclassified 4.90 13.03 8.11
Filterer Richness 2.00 2.00 3.00
Gatherer Richness 6.00 9.00 12.00
Predator Richness 7.00 3.00 7.00
Scraper Richness 2.00 1.00 2.00
Shredder Richness 2.00 5.00 7.00
Piercer-Herbivore Richness 0.00 1.00 3.00
Unclassified 4.00 2.00 4.00

Diversity/Evenness Measures
Shannon-Weaver H' (log 10) 0.88 0.93 1.22
Shannon-Weaver H' (log 2) 2.91 3.11 4.04
Shannon-Weaver H' (log e) 2.02 2.15 2.80
Margalef's Richness 4.43 2.61 5.17
Pielou's J' 0.64 0.69 0.77
Simpson's Heterogeneity 0.75 0.82 0.91

Biotic Indices
% Indiv. w/ HBI Value 90.91 99.65 98.65
Hilsenhoff Biotic Index 5.67 6.65 7.18
% Indiv. w/ MTI Value 78.32 44.72 44.93
Metals Tolerance Index 4.38 4.02 3.74
% Indiv. w/ FSBI Value 48.95 4.93 18.58

6



ENVIRON IN Stream Restoration Benthos 2010 (Riffles)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Riffle Riffle Riffle

Percent Subsampled 100.00 6.25 22.94
EcoAnalysts Sample ID 5508.1-1 5508.1-2 5508.1-3

Fine Sediment Biotic Index 3.00 7.00 14.00
FSBI - average 0.13 0.30 0.37
FSBI - weighted average 1.97 2.86 4.25
% Indiv. w/ TPM Value 60.14 23.94 28.38
Temp. Pref. Metric - average 0.39 0.57 0.74
TPM - weighted average 1.17 1.79 2.04

Other Metrics
Long-Lived Taxa Richness 2.00 0.00 1.00
Clinger Richness 6.00 7.00 16.00
% Clingers 52.45 38.03 48.31g
Intolerant Taxa Richness 0.00 0.00 0.00
% Tolerant Individuals 1.54 0.44 6.76
% Tolerant Taxa 21.74 43.48 31.58
Coleoptera Richness 1.00 1.00 4.00
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ENVIRON IN Stream Restoration Benthos 2010 (Multi Habitats)
*Data are NOT adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Debris Debris Debris

Percent Subsampled 100.00 12.50 7.29
EcoAnalysts Sample ID 5508.2-1 5508.2-2 5508.2-3

Phaenopsectra sp. 1 0 0
Polypedilum flavum 0 10 31
Polypedilum halterale gr. 0 0 2
Polypedilum illinoense gr. 3 2 0
Procladius sp. 2 0 0
Pseudochironomus sp. 0 7 28
Rheotanytarsus exiguus gr. 0 13 11
Thienemannimyia gr. sp. 2 0 0
Xenochironomus xenolabis 3 0 0

Diptera Bezzia/Palpomyia sp. 5 1 1
Ceratopogoninae 0 1 0
Erio tera s . 0 0 2p p
Stratiomyidae 1 0 0

Trichoptera Cheumatopsyche sp. 6 13 105
Hydroptila sp. 1 7 7
Oecetis sp. 0 1 0

Lepidoptera Lepidoptera 1 0 0
Gastropoda Fossaria sp. 11 5 2

Gyraulus sp. 0 7 0
Helisoma anceps 27 0 0
Physa sp. 19 16 1

Bivalvia Musculium sp. 0 0 1
Pisidium sp. 20 0 0

Annelida Erpobdella sp. 0 1 6
Glossiphoniidae 1 0 0
Lumbricina 1 0 0
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ENVIRON IN Stream Restoration Benthos 2010 (Multi Habitats)
*Data are NOT adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Debris Debris Debris

Percent Subsampled 100.00 12.50 7.29
EcoAnalysts Sample ID 5508.2-1 5508.2-2 5508.2-3

Tubificidae w/o cap setae 0 0 14
Acari Mideopsis sp. 1 0 0

Neumania sp. 1 0 0
Crustacea Cambaridae 0 2 1

Hyalella sp. 0 1 0
Ostracoda 0 2 0

TOTAL 140 276 280
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ENVIRON IN Stream Restoration Benthos 2010 (Multi Habitats)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Debris Debris Debris

Percent Subsampled 100.00 12.50 7.29
EcoAnalysts Sample ID 5508.2-1 5508.2-2 5508.2-3

Rhyacophila Richness 0.00 0.00 0.00

Community Composition
% Ephemeroptera 2.86 0.36 3.21
% Plecoptera 0.00 0.00 0.00
% Trichoptera 5.00 7.61 40.00
% EPT 7.86 7.97 43.21
% Coleoptera 7.14 6.16 3.93
% Diptera 19.29 64.13 43.93
% Oligochaeta 0.71 0.00 5.00
% Baetidae 0.00 0.00 2.86
% Brachycentridae 0.00 0.00 0.00
% Chironomidae 15.00 63.41 42.86
% Ephemerellidae 0.00 0.00 0.00
% Hydropsychidae 4.29 4.71 37.50
% Odonata 7.14 9.42 0.00
% Perlidae 0.00 0.00 0.00
% Pteronarcyidae 0.00 0.00 0.00
% Simuliidae 0.00 0.00 0.00

Functional Group Composition
% Filterers 18.57 9.42 41.79
% Gatherers 8.57 38.77 23.57
% Predators 21.43 10.87 3.93
% Scrapers 41.43 10.14 1.07
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ENVIRON IN Stream Restoration Benthos 2010 (Multi Habitats)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Debris Debris Debris

Percent Subsampled 100.00 12.50 7.29
EcoAnalysts Sample ID 5508.2-1 5508.2-2 5508.2-3

% Shredders 7.14 13.41 16.79
% Piercer-Herbivores 0.71 2.54 2.50
% Unclassified 2.14 14.86 10.36
Filterer Richness 2.00 2.00 3.00
Gatherer Richness 7.00 8.00 7.00
Predator Richness 14.00 5.00 2.00
Scraper Richness 4.00 3.00 2.00
Shredder Richness 5.00 6.00 4.00
Piercer-Herbivore Richness 1.00 1.00 1.00
Unclassified 2.00 3.00 3.00

Diversity/Evenness Measures
Shannon-Weaver H' (log 10) 1.24 1.10 0.98
Shannon-Weaver H' (log 2) 4.13 3.64 3.26
Shannon-Weaver H' (log e) 2.86 2.52 2.26
Margalef's Richness 6.88 3.51 2.54
Pielou's J' 0.80 0.76 0.73
Simpson's Heterogeneity 0.91 0.87 0.82

Biotic Indices
% Indiv. w/ HBI Value 72.86 98.91 96.79
Hilsenhoff Biotic Index 6.57 7.63 6.07
% Indiv. w/ MTI Value 29.29 31.52 55.36
Metals Tolerance Index 3.51 3.94 4.72
% Indiv. w/ FSBI Value 5.00 7.25 40.00

13



ENVIRON IN Stream Restoration Benthos 2010 (Multi Habitats)
*Data are adjusted for subsampling*

Water Body W.F. Busseron Crk W.F. Busseron Crk W.F. Busseron Crk
Site WFBCU1 WFBCR2 WFBCR3

Date 06-29-2010 06-29-2010 06-29-2010
Device 3m2 3m2 3m2
Habitat Debris Debris Debris

Percent Subsampled 100.00 12.50 7.29
EcoAnalysts Sample ID 5508.2-1 5508.2-2 5508.2-3

Fine Sediment Biotic Index 7.00 7.00 7.00
FSBI - average 0.20 0.25 0.32
FSBI - weighted average 2.43 3.05 2.19
% Indiv. w/ TPM Value 11.43 17.75 56.79
Temp. Pref. Metric - average 0.29 0.64 0.64
TPM - weighted average 1.44 2.10 1.43

Other Metrics
Long-Lived Taxa Richness 3.00 0.00 1.00
Clinger Richness 9.00 11.00 9.00
% Clingers 52.14 55.07 53.93g
Intolerant Taxa Richness 1.00 0.00 0.00
% Tolerant Individuals 27.45 2.43 0.40
% Tolerant Taxa 34.29 42.86 22.73
Coleoptera Richness 5.00 2.00 1.00
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Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 1. Site WFBCU1 riffle area looking upstream. Macroinvertebrate sampling area. 
West Fork Busseron Creek near County Road 2125N. June 29, 2010.  
 
 

 
Figure 2. Site WFBCU1 riffle macroinvertebrate sampling. West Fork Busseron Creek near County  
Road 2124N. June 29, 2010. 



Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 3. Site WFBCR2 looking downstream.  West Fork Busseron Creek within upper portion of  
mitigation area WFBCM. June 29, 2010.  
 

 
Figure 4. Site WFBCR2 example riffle area.   Macroinvertebrate dip net sampling.  West Fork  
Busseron Creek mitigation area WFBCM. June 29, 2010.  



Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 5. Site WFBCR2. Near downstream end of study reach looking upstream. West Fork Busseron 
Creek mitigation area WFBCM. June 29, 2010. 
 

 
Figure 6. Site WFBCR3. Middle of study reach looking upstream. West Fork Busseron Creek  
mitigation area WFBCM. June 29, 2010. 



Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 7. Site WFBCR3.  Downstream end of study reach looking upstream. West Fork Busseron 
Creek mitigation area WFBCM. June 29, 2010. 
 

 
Figure 8. Site WFBCR3. Macroinvertebrate vegetation/debris dam habitat sampling. West Fork 
Busseron Creek mitigation area WFBCM. June 29, 2010. 
 



Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 9. Site WFBCR2. Fish survey sunfish example. West Fork Busseron Creek mitigation area 
WFBCM. July 1, 2010. 
 

 
Figure 10. Site WFBCR2. Fish survey largemouth bass example. West Fork Busseron Creek 
mitigation area WFBCM. July 1, 2010. 
 
 



Attachment 3. West Fork Busseron Creek Fish and Macroinvertebrate Survey June 29‐July 1, 2010 

   

 
Figure 11. Site WFBCR2. Electrofishing West Fork Busseron Creek.  Undercut bank habitat with 
many sunfish. July 1, 2010. 
 

 
Figure 12. Site WFBCR2. Cattail bed habitat. Site for many sunfish, bass, and catfish specimens 
captured during electrofishing.  West Fork Busseron Creek within mitigation area WFBCM.  
July 1, 2010.  



Christine 
Mazzarella/R3/USEPA/US 

11/29/2010 03:18 PM

To Jeffrey Lapp

cc

bcc

Subject Fw: MTM cumulative impacts next steps

----- Forwarded by Christine Mazzarella/R3/USEPA/US on 11/29/2010 03:18 PM -----

From: Bill Jenkins/R3/USEPA/US
To: Mazzarella.Christine@epamail.epa.gov, Richard Paiste/R3/USEPA/US, Cynthia 

Stahl/R3/USEPA/US, Cimorelli.Alan@epamail.epa.gov
Date: 11/29/2010 01:02 PM
Subject: Fw: MTM cumulative impacts next steps

FYI...need to talk to Randy, but expect some quick turnaround requests!!!  (Sorry). 
Bill 
----- Forwarded by Bill Jenkins/R3/USEPA/US on 11/29/2010 12:59 PM ----- 
From: John Pomponio/R3/USEPA/US 
To: "Bill Jenkins" <Jenkins.Bill@epamail.epa.gov> 
Date: 11/29/2010 12:17 PM 
Subject: Fw: MTM cumulative impacts next steps

Sent by EPA Wireless E-Mail Services 

    ----- Original Message ----- 
    From: Cynthia Giles-AA 
    Sent: 11/29/2010 11:43 AM EST 
    To: Cliff Rader; John Pomponio 
    Cc: Linda Huffman; Matt Bogoshian; Susan Bromm; Gregory Peck 
    Subject: MTM cumulative impacts next steps 
Sorry for not getting back to you more quickly after our call on this last week.   
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Cynthia

Cynthia Giles
Assistant Administrator
U.S. EPA, Office of Enforcement and Compliance Assurance
1200 Pennsylvania Avenue, N.W.
Washington, D.C.  20460
202-564-2440

THIS MESSAGE IS CONFIDENTIAL and may contain legally privileged information.  If you receive it in 
error, please delete it immediately, do not copy, and notify the sender.  Thank you. 
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Jessica 
Martinsen/R3/USEPA/US 

11/29/2010 04:53 PM

To Stefania Shamet, Jeffrey Lapp

cc

bcc

Subject For your review: Doe Branch 3b draft letter

Hi guys!!
Here's the draft 3b letter  

  For your referenced attached is the 3a letter as well.  If you guys are able 
turn around quickly, I'll send the draft down to HQ for review tomorrow.  Thank you for your review!!!

  Doe Branch Surface Mine 3b draft_JM.doc    Doe Branch Surface Mine 3b draft_JM.doc    Doe Branch 3a Final.doc  

Jessica Martinsen
U.S. EPA Region III
Office of Environmental Programs
1650 Arch St. (3EA30)
Philadelphia, PA  19103
215-814-5144 (office)
215-814-2783 (fax)

(b) (5)
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DRAFT DOCUMENT REDACTED - DELIBERATIVE



 

 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

1650 Arch Street 
Philadelphia, Pennsylvania  19103-2029 

 

 

 

 

Colonel Andrew W. Backus 

U.S. Army Corps of Engineers 

Norfolk District  

803 Front Street 

Norfolk, Virginia  23510-1096 

 

Re: PN NAO- 2006-05999 Paramont Coal Company Virginia, LLC, Doe Branch Surface 

Mine, Dickenson County, Virginia 

 

Dear Colonel Backus: 

 

The U.S. Environmental Protection Agency (EPA) has reviewed the public notice for 

Paramont Coal Company Virginia’s (PCCV), Doe Branch Surface Mine located near the 

community of Haysi, Dickenson County, Virginia.  EPA’s review and comments, herein 

provided, are based upon the Public Notice posted on October 1, 2010 and the Joint Permit 

Application (JPA) dated September 2, 2010.  EPA’s review is intended to ensure that the 

proposed project meets the requirements of the Clean Water Act (CWA).  The CWA Section 

404(b)(1) Guidelines (40 C.F.R. Part 230) provide the substantive environmental criteria against 

which this application must be considered.  Fundamental to the Guidelines is the premise that no 

discharge of dredged or fill material may be permitted if: (1) it causes or contributes, after 

consideration of disposal site dilution and dispersion, to violations of any applicable state water 

quality standard; (2) a practicable alternative to the proposed discharge exists that would have a 

less adverse impact on the aquatic environment; or (3) the discharge would cause or contribute to 

significant degradation of the waters of the United States.   

 

Project Description and Baseline Information 

 

The proposed site is located approximately 10 river miles upstream from the Kentucky 

state line.  The project consists of land disturbance of approximately 1,084 acres, including 616 

acres that have been previously mined.  The applicant’s stated project purpose is to mine 4.5 

million tons of coal from the Clintwood, Blair and Eagle seams over 15 years.  The applicant 

proposes five hollow fills, five in-stream sediment ponds, and thirteen upland sediment ponds. 

Approximately 240 acres of the proposed project have received State Surface Mining Control 

and Reclamation Act (SMCRA) and CWA Section 402 National Pollutant Discharge Elimination 

System (NPDES) authorizations by the Virginia Division of Mined Land Reclamation 

(VDMLR).  The remaining portion is currently under review by the VDMLR. The proposed 

impacts are to streams in the Barts Lick Creek and the Russell Prater Creek watersheds that drain 

to the Russell Fork of the Upper Levisa Fork River.  The project proposes to impact 2.42 acres of 

jurisdictional wetlands and 16,330 linear feet of stream channel including permanent impacts to 
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10,090 linear feet of stream from the placement of the hollow fills and mine-through activities, 

and 6,240 linear feet of stream from the placement of in-stream sediment ponds.  The impacts to 

jurisdictional wetlands result from mine-through activities.   

 

Russell Fork is on Virginia’s 303(d) list for impaired waters due to elevated levels of E. 

coli.  Russell Prater Creek has an approved Total Maximum Daily Load (TMDL) from the head 

waters to the confluence with Russell Fork for both Total Suspended Solids (TSS) and Total 

Dissolved Solids (TDS).  Russell Prater Creek was initially listed in 1996 for impairments to 

benthic macroinvertebrates caused by coal mining.  The Levisa Fork watershed has a draft 

TMDL for aquatic life use, E. Coli, and tPCB.  The applicant stated in the JPA that a TMDL 

offset proposal is associated with the VDMLR Application #1005467.  It is unclear whether the 

offset proposal is for TSS, TDS, or both.  The offset proposal was not provided in the JPA for 

our review.  To the extent that the offset proposal may be proposed for minimization or 

mitigation, EPA requests that the applicant provide the TMDL offset proposal for our 

consideration in the review of this proposed project.   

 

The applicant provided baseline data in the JPA including Rapid Bio-assessment Protocol 

(RBP) scores using Eastern Kentucky Stream Assessment Protocol (EKSAP) for the stream 

reaches proposed to be directly impacted and water chemistry data for those reaches.  Biological 

monitoring data provided by the applicant were collected on stream reaches located downstream 

of the project area.  EPA requests benthic data for the stream reaches proposed to be impacted.  

The Virginia Stream Condition Index (VASCI) scores ranged from 31 to 57 (out of 100) and 

indicate the majority of the stream segments are under “severe stress”.  The RBP scores provided 

ranged from 96-146 indicating that the habitats at nearly all of the sampling stations are of good 

quality.  The water chemistry data shows that the proposed impacted streams to generally range 

in average from 148-402 µS/cm over the sampling period, and the downstream receiving streams 

to generally average from 465-780 µS/cm over the same sampling period.  However, EPA’s 

review of the information provided in the JPA has identified concerns with data quality.  

Specifically, EPA found inconsistencies and flaws in the benthic monitoring metric calculations.  

Furthermore, based on the raw data forms included in the JPA, EPA is concerned the applicant 

may not have used appropriate sampling protocol for baseline benthic monitoring as required by 

VASCI.  As submitted, the forms appear to indicate that VASCI scores were improperly derived 

from EKSAP methods.  EPA requests the applicant review the RBP forms and conduct 

additional benthic sampling, as needed, in all streams including the streams proposed to be 

impacted utilizing the correct protocol for VASCI. In addition EPA requests macroinvertebrates 

be identified to the genus level and the raw data provided for review.    

 

 Despite the volume of information provided by the applicant in the JPA, it lacks 

important information and evaluations for EPA to complete its assessment of the project for 

compliance with the CWA Section 404(b)(1) Guidelines.  Besides the data quality concerns 

identified above, EPA’s review has identified areas of concern including the alternatives analysis, 

potential to cause or contribute to significant degradation, cumulative impacts, and the proposed 

mitigation.    
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Alternatives Analysis – 40 CFR 230.10(a) 

 

According to the Section 404(b)(1) Guidelines, a discharge of dredged or fill material 

should not be permitted if there is a practicable alternative that would have less adverse impacts 

on the aquatic environment, so long as the alternative does not have other significant adverse 

environmental consequences.  The applicant’s alternative analysis provided in the JPA is 

separated into two levels.  The first level analyzes different mining methods for recovering coal.  

The second level analyzes spoil handling and fill placement while recovering 4.5 million tons of 

coal.  The mining methods examined by the applicant include single cut contour, mountain top 

removal, deep mining, the preferred alternative of contour-area mining of multiple seams, and 

the no build alternative.  The second level of the alternatives analysis focuses on minimization of 

spoil placed in jurisdictional waters and includes three action alternatives that vary the impacts, 

the preferred alternative, and the no build option.  The applicant utilizes fill methodologies in 

accordance with VDMLR regulations for the three action alternatives, whereas the preferred 

alternative utilizes KY RAM#145 for fill design.  The impacts of the alternatives range from 

eight valley fills, to the preferred alternative of 5 valley fills which focuses on avoidance by 

reducing impacts through spoil hauling onsite.  There was limited consideration and evaluation 

of off-site disposal areas. 

 

While the applicant’s preferred alternative has shown minimization efforts in the mine 

plan by hauling spoil on site, reducing the number of in-stream sediment ponds, and utilizing KY 

RAM #145; EPA believes the alternatives analysis was too limited in scope and focuses 

exclusively on recovering 4.5 million tons of coal.  In fact, the action alternatives are all handling 

the same amount of material from the mining cuts and spoil.  EPA recommends that the 

alternatives analysis include a detailed analysis of additional considerations of practicable 

operations that would allow for the recovery of coal while further minimizing impacts to 

jurisdictional waters.  A more detailed discussion of a full range of practicable alternatives 

should be provided.   

 

Generally, EPA believes that high spoil-to-coal ratio mining operations do not represent 

the least environmentally damaging alternative.  EPA recommends additional evaluation of the 

project to identify opportunities through more efficient mining methods, and materials handling 

that would further reduce stream impacts and the number of valley fills while reducing the ratio 

of spoil to coal.  Examples include an analysis of utilizing side-hill fills to remain out of 

jurisdictional areas, the use of over stacking above approximate original contour (AOC) where 

practicable, and fully evaluating the use of abandoned mine land features adjacent to the 

proposed mine.  In addition, an alternatives analysis should incorporate a comparison of the 

alternatives on the linear extent of aquatic impacts per ton of spoil.  As submitted, the applicant’s 

alternatives analysis does a poor job of evaluating improved mining ratios because, as described 

above, it evaluated changes in neither the amount of coal recovered nor the amount of spoil 

generated. 
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The alternatives analysis provided in the JPA did not discuss alternative construction 

techniques or best management practices to protect water quality and prevent significant 

degradation of the aquatic ecosystem.  Stream impacts should be avoided to the maximum extent 

practicable and incorporate effective materials handling plans and fill construction techniques to 

address minimization of water quality impacts.  Spoil placement should be controlled to reduce 

drainage through overburden into streams, i.e. construction of valley fills on the up-dip side of 

the project or increased compaction of lifts.  As discussed below, potential water quality impacts 

from surface coal mining operations are a significant concern.  Therefore EPA recommends that 

the applicant address in the alternatives analysis the “sequencing” of the construction of the 

valley fills, or other similarly protective measures, to help ensure demonstrated compliance with 

water quality standards and prevention of significant degradation in all stages of the mining 

operation.  In this context, the term “sequencing” refers to the construction of one valley fill at a 

time combined with a thorough monitoring plan to demonstrate that construction has not caused 

or contributed to significant degradation and/or an excursion from applicable water quality 

standards before the applicant proceeds to the construction of the next valley fill.   

 

Compliance with Other Environmental Standards – 40 CFR 230.10(b)/Significant 

Degradation of the Aquatic Ecosystem – 40 CFR 230.10(c) 

 

40 C.F.R. Section 230.10(b)(1) of the CWA Section 404(b)(1) Guidelines states that 

“[n]o discharge of dredged or fill material shall be permitted if it . . . [c]auses or contributes, after 

consideration of disposal site dilution and dispersion, to violations of any applicable State water 

quality standard.”  The Guidelines, at 40 C.F.R. Section 230.10(c) also prohibit any discharge of 

dredged or fill material that would cause or contribute to significant degradation of the waters of 

the United States.  EPA is concerned that the applicant has not demonstrated that the project as 

proposed will comply with Sections 230.10(b) and (c).   

 

The best scientific information available to EPA, including published, peer-reviewed 

studies, indicate that surface coal mining activities like those proposed by the applicant are 

strongly related to downstream biological impairment.  These studies show that surface mining 

impacts on aquatic life are strongly correlated with ionic strength in Central Appalachian 

streams.  Increased conductivity has the potential to adversely impact aquatic life use, is 

persistent over time, and has not been demonstrated to be easily mitigated after-the-fact or 

effectively treated once mining begins.  These impacts can rise to a level of significant 

degradation and/or may result in a violation of Virginia’s narrative water quality standard.  

Conductivity is a measure of the ionic strength within the water that represents the levels of total 

dissolved solids (TDS) and salinity in the water column.  In the Russell Prater TMDL, Virginia 

used a reference stream approach, and established a level of 334 mg/L as the endpoint for TDS in 

the Russell Prater watershed, which represents Virginia’s interpretation of its narrative standard 

in the absence of a numeric standard.  This level of TDS roughly corresponds with a specific 

conductivity level of 500 µS/cm, and appears to be consistent with the best available scientific 

information described above.    
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 The applicant provided limited baseline water quality and biological monitoring data for 

the streams that are proposed to be impacted in addition to downstream receiving waters, as 

identified above. Such baseline data should be provided for all waters on the proposed site as 

well as downstream receiving waters. The conductivity baseline levels submitted in the 

supplemental information show generally the directly impacted streams to range in conductivity 

averages of 148-402 µS/cm, and the downstream receiving streams to range in conductivity 

averages of 465-780 µS/cm.  Based on our review of the data provided, it appears that streams 

on-site with low levels of conductivity are providing important dilution effects to the receiving 

streams.  If constructed as proposed, the fills will alter the hydrologic flows, may remove the 

dilution potential, and likely become a source of increased in-stream conductivity.   To evaluate 

the likely water quality impacts from this project, EPA requests baseline and recurring 

monitoring data and discharge information from adjacent mines.  This monitoring data may 

inform an assessment of the potential environmental effects of the proposed operation.   

 

To the extent the applicant believes site-specific conditions demonstrate that elevated 

levels of conductivity are consistent with meeting the State’s water quality standards, the 

applicant should supply a reasonable potential (RP) analysis in addition to an analysis of the 

ionic matrix and whether the discharge is dominated by calcium, magnesium, bicarbonate and 

sulfate and low in chloride.  Where in-stream background conditions are limestone-dominated, 

that also should be noted.  In addition, the applicant should provide an analysis, based on the 

macroinvertebrate data submitted as part of the permit application, of whether the native aquatic 

community is similar to that studied in “A Field-based Aquatic Life Benchmark for Conductivity 

in Central Appalachian Streams”, and in Pond, G.J., M. E. Passmore, F.A. Borsuk, L. Reynolds, 

and C. J. Rose. 2008, Downstream effects of mountaintop coal mining: comparing biological 

conditions using family- and genus-level macroinvertebrate bioassessment tools, J. N. Am. 

Benthol. Soc. 27(3):717–737.  Any analysis based on differences of the native aquatic 

community should include a review of taxa (at the genus level) at applicable reference sites 

within the region.  

 

To help ensure that the project will not cause or contribute to water quality excursion or 

contribute to significant degradation, EPA recommends that the applicant develop and provide a 

detailed monitoring plan, to be incorporated into any permit issued as special conditions, which 

includes water quality and biological monitoring in streams below the project during and post 

operation/construction.  At a minimum, the plan should monitor for specific conductivity, total 

dissolved solids, sulfates, bicarbonates, chlorides, pH, selenium, magnesium, potassium, 

calcium, and sodium.  An adaptive remedial action plan should also be developed to address 

increases in conductivity and any other parameters of concern which would be implemented if 

water quality protection values are exceeded.  The adaptive management plan should be 

developed by the applicant at time of permit issuance and should include multiple trigger points 

to ensure that remedial actions are initiated in advance of water quality impacts reaching levels 

associated with a violation of water quality standards or significant degradation.   
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Minimization and Compensation for Unavoidable Impacts – 40 CFR 230.10(d) and 230.91 

 

The applicant has proposed a mitigation plan that includes stream restoration of 

temporary impacts below valley fills, stream re-establishment onsite for impacts resulting from 

mine through, restoration and enhancement of streams on an adjacent underground mine site, and 

the creation of jurisdictional waters along the hollow fill groin ditches.  The applicant is 

proposing to use Natural Stream Design approach for the stream mitigation.  The proposed 

wetland mitigation will be accomplished by conversion of in-stream sediment ponds.  As mining 

operations progress, mitigation would begin a minimum of two years after mining has been 

completed onsite once revegetation has occurred and VDMLR allows for removal of in-stream 

sediment ponds.  The timing of the offsite mitigation is not discussed in the plan and EPA 

requests that such additional information be provided.  This portion of the mitigation is on an 

unnamed perennial tributary to Barts Lick associated with PCCV’s adjacent Cherokee Deep 

Mine.  Additional restoration will occur on Doe Branch main channel below the sediment pond.  

The applicant proposes to use ecological integrity index scores from baseline monitoring and 

Stream Compensation Ratio Calculators to determine necessary mitigation. These calculations 

and the raw data for the entire mitigation proposal should be provided in an updated 

compensatory mitigation plan (CMP) for review. 

 

EPA is unaware of any evidence demonstrating that the use of groin ditches for on-site 

stream creation has successfully replaced the lost ecological functions of stream channels such as 

those proposed to be impacted by this project.  It is EPA’s recommendation in this case that no 

Section 404 compensatory mitigation credit should be given for groin ditches or for streams 

created from these ditches.  EPA suggests the applicant develop a robust comprehensive 

mitigation plan that adequately compensates for all lost functions of the impacted stream 

channels.  Additionally, EPA recommends a detailed discussion in an updated CMP of the 

suitability of stream mitigation for the reaches associated with the Cherokee Deep Mine.  This 

discussion should include current conditions of the reach, need for restoration, and if applicable, 

the mitigation required for any Section 404 permit that may have been issued for the Cherokee 

Mine.  

 

EPA recommends that stream functional assessment information be provided, which 

includes biological, chemical and physical components for waters that will be impacted.  Such 

information is not currently included in the permit application.  This information is critical for 

ensuring that both stream structure and function are assessed for impacted streams, which is an 

existing regulatory requirement and has been identified as a priority for both EPA and the Corps 

as articulated in a July 30 joint memorandum.  Without this information, it cannot be determined 

if the applicant’s proposed mitigation adequately replaces lost stream functions.  In addition, 

EPA recommends that the permit include success criteria based upon observable and measurable 

benchmarks for water chemistry and biological function and a timeframe within which the 

benchmarks must be achieved, consistent with EPA and the Corps’s 2008 compensatory 

mitigation rule.  At present, the proposed compensatory mitigation plan for restored reaches does 

not include using water chemistry nor agreed to biological parameters as measurements for 
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success.  Limited physical criteria, such as RBP scores, are currently proposed to determine 

mitigation success.  The applicant has offered limited macroinvertebrate data from sites within 

the area to compare to post mitigation sampling for success criteria.  Further specific information 

on the biological monitoring should be submitted and agreed to by the Corps and EPA.  EPA 

requests the opportunity to review and provide further comments as this plan is further 

developed. 

 

Determination of Cumulative Effects on the Aquatic Ecosystem – 230.11(g) 

 

 The Section 404(b)(1) Guidelines require consideration of cumulative impacts:  

“Although the impact of a particular discharge may constitute a minor change in itself, the 

cumulative effect of numerous such piecemeal changes can result in a major impairment of the 

water resources and interfere with the productivity and water quality of the existing aquatic 

ecosystem.”  There are impacts within the Russell Prater and Barts Lick 12 digit HUC 

(hydrologic unit code) sub-basin in Virginia due to mining activities which may be significant 

when assessed cumulatively.  According to the Russell Prater TMDL, as of 2006 there were 101 

sediment basin outfalls discharging from surface mining operations within the Russell Prater 

Creek watershed.  Approximately 754 acres of the project are within the Barts Lick watershed.  

Taking into account the previously mined acres within this site and watershed, the proposed 

project would impact an additional 400 acres of land that have not been previously mined.  

Historical and current mining estimates provided indicate that 1,340 acres or 17% of the 

watershed have been impacted.  The addition of this proposal would raise the impact level to 

approximately 22.3% of the watershed.  At the time of the JPA submission, another mine was 

being proposed in the Barts Lick watershed that would impact an additional 93 acres.  

Approximately 330 acres of this proposed project are within the Russell Prater watershed.  

Taking into account the previously mined acres within this site and watershed, the proposed 

project would impact an additional 111 acres of land that have not been previously mined.  

Historical and current mining estimates provided by the applicant indicate that 4,964 acres or 

30% of the watershed have been impacted.  The addition of this proposal would raise the impact 

level to 31% of the watershed.    

 

Given the past, present, and proposed future mining activities within the Levisa 

watershed within Virginia, EPA recommends that the Corps conduct a thorough cumulative 

effects analysis that includes a detailed presentation of past, present and reasonably foreseeable 

activities.  The analysis should describe the current state of the watershed, and consider affects 

on the ecosystem and human environment including impacts to the subwatershed from filling of 

streams and potential impacts to private drinking water wells and other drinking water supplies.  

This analysis should consider, at a minimum, the ecosystem function and habitat, and the effects 

of the hydrologic modifications to the sub-basin and subwatershed.  It should also address the 

impact of deforestation and development on water quality, water quantity, and other ecological 

conditions within the sub-basin and subwatershed.  We strongly suggest an approach that would 

manage and link proposed projects to overall water quality and habitat changes on a sub-basin 

and subwatershed basis.   
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 Finally, consistent with Executive Order 12898 entitled “Federal Actions to Address 

Environmental Justice In Minority Populations and Low-income Populations” and the 

accompanying Presidential Memorandum, EPA recommends that the Corps’ Section 404(b)(1) 

Guidelines and NEPA reviews analyze the potential for disproportionate effects on low-income 

or minority populations in the area of Doe Branch Surface Mine.  The Doe Branch Surface Mine 

is located in a Census block group where 29.27% of the population lives in poverty.  Moreover, 

21.8% of the residents of Dickenson County live below the poverty line, which is more than 

twice the Virginia state average of 10.2%.  Accordingly, additional analysis of the potential for 

disproportionately high and adverse effects on these low-income populations should be 

conducted.  An appropriate characterization of the economic status of residents near the site and 

the conditions they face would include any effects relating to the proximity of the blasting zone, 

locations of discharges of fill material, truck traffic, noise, fugitive dust, and habitat loss.  

Additional consideration should also be given to the potential impacts of these activities on 

subsistence fishing, hunting, foraging and gardening in the area.  Additional information is 

needed concerning sources of drinking water for the affected population (including municipal 

water supplies and private sources of drinking water including streams and/or wells).  

Specifically, according to the 2000 U.S. Census, there are 18 households located in the block 

group which contains the Doe Branch Surface Mine that do not have plumbing.  This suggests 

these residents rely on nearby streams for sources of drinking water.  Special consideration 

should be given to the effects the Doe Branch Surface Mine will have on these populations.   

EPA also recommends that steps be taken to ensure meaningful engagement of affected 

communities in the permitting process for this project, such as identifying opportunities to share 

details of the proposed project with affected communities more robustly than through traditional 

public notice processes.  EPA would be willing to assist in identifying possible additional 

opportunities to involve affected communities in permit decision-making. 

 

Conclusion 

 

EPA believes that the project as currently proposed may not comply with the Section 

404(b)(1) Guidelines, that the project may adversely affect water quality and result in significant 

degradation to the aquatic ecosystem, and that modifications to the proposed project and the 

permit application need to be considered to address such impacts.  In light of these concerns, 

EPA believes that the project may result in substantial and unacceptable impacts to aquatic 

resources of national importance, as covered in Part IV, paragraph 3(a), of the 1992 Clean Water 

Act Section 404(q) Memorandum of Agreement between the Environmental Protection Agency 

and the Department of the Army.  In addition, we believe it may be appropriate for the Corps to 

prepare an Environmental Impact Statement (EIS).  As you make your determination whether to 

prepare an EIS, we recommend that you consider the large scale nature of the proposed project’s 

impacts, e.g., the loss of nearly three miles of stream habitat and the construction of five valley 

fills.  In addition, it is not clear that the mitigation proposal, as currently drafted, would serve as a 

basis for supporting a Finding of No Significant Impact. We would appreciate the opportunity to 
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discuss with you this issue of whether an EIS should be prepared, as well as our other concerns 

with the permit application.   

 

 Thank you for the opportunity to provide comments on the proposed Doe Branch Surface 

Mine.  Should you have any questions please feel free to contact Mark Douglas at 215-814-2767 

or by email at douglas.mark@epa.gov.  

 

 

 Sincerely, 

 

 

 

      John R. Pomponio, Director 

      Environmental Assessment and Innovation Division 





 
 

Jon M. Capacasa, Director
Water Protection Division
EPA Region III
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I. Introduction 

Mingo Logan Coal Company, Inc. (“Mingo Logan”) submits these comments in response 

to the Recommended Determination (or “RD”), pursuant to the invitation of the U.S. 

Environmental Protection Agency (“EPA” or “Agency”).1  Because the Recommended 

Determination finds no support in law or fact, Mingo Logan strongly urges the Administrator to 

rescind the Recommended Determination.2   

EPA first provided notice of its intent to revoke Mingo Logan’s Section 404 permit in 

September 2009.3  The permit, which EPA does not allege has been violated, was issued in 2007 

by the U.S. Army Corps of Engineers (“Corps”), following nearly a decade of review and 

                                                 
1 Letter from Peter S. Silva, Ass’t Adm’r for Water, EPA, to Robert W. Shanks, 

President, Eastern Operations, Arch Coal, Inc. (Oct. 15, 2010), Exhibit 1.   By letter of October 
27, 2010, EPA granted Mingo Logan’s request for an extension of 30 days to respond to the 
Recommended Determination.  Letter from Peter S. Silva, Ass’t Adm. for Water, EPA, to Robert 
W. Shanks, President, Eastern Operations, Arch Coal, Inc. (Oct. 27, 2010), Exhibit 2.  EPA has 
confirmed that it will issue a Final Determination, affirming, modifying or rescinding the 
Recommended Determination, by February 22, 2011.  75 Fed. Reg. 69,063, 69,064 (Nov. 10, 
2010). 

2 EPA Region III issued the Recommended Determination as well as the Proposed 
Determination.  See EPA Region III, Notice, “Proposed Determination to Prohibit, Restrict, or 
Deny the Specification, or the Use of Specification (Including Withdrawal of Specification), of 
an Area as a Disposal Site; Spruce No. 1 Surface Mine, Logan County, WV,” 75 Fed. Reg. 
16,788 (Apr. 2, 2010); EPA Region III, Recommended Determination of the U.S. Environmental 
Protection Agency Region III Pursuant to Section 404(c) of the Clean Water Act Concerning the 
Spruce no. 1 Mine, Logan County, West Virginia (Sep. 24, 2010), available at 
http://water.epa.gov/lawsregs/guidance/cwa/dredgdis/404c_index.cfm.  All use of “EPA” within 
these comments, as they relate to the Recommended Determination or Proposed Determination, 
refers to EPA Region III.  Now that Region III has issued the Recommended Determination, the 
Administrator may affirm, modify, or rescind the Recommended Determination.  See 40 C.F.R. § 
231.6.   

3 Letter from William Early, Acting Reg’l Adm’r, EPA Region III, to Col. Robert 
Peterson, Dist. Eng’r, Corps, Huntington Dist. (Sept. 3, 2009) at 1, Cmt. Ex. 25.  After a several 
month delay, EPA issued a Proposed Determination, detailing the reasons that EPA sought to 
revoke the permit, and clarifying that EPA relied on precisely the impacts it had repeatedly 
approved.  75 Fed. Reg. 16,788 (Apr. 2, 2010).  After granting itself several more months, EPA 
issued the Recommended Determination.  
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evaluation.  EPA’s action follows the issuance of a Surface Mining Control and Reclamation Act 

(“SMCRA”) permit in 1998, the State of West Virginia’s issuance of a Clean Water Act 

(“CWA”) Section 402 permit,4 authorizing discharges from the mine into downstream waters, 

and the Corps’ years-long evaluation process that included the only Environmental Impact 

Statement (“EIS”) ever prepared for an individual surface mine of this type.  All of these actions 

were taken with EPA’s participation and concurrence.  Now, more than three years after the 

issuance of the permit, as Mingo Logan is actively mining the site in an attempt to recoup its 

decade-long investment, EPA has declared that the impacts that it had approved are now 

unacceptable, and seeks to revoke the permit.5 

Mingo Logan previously submitted a detailed comment on EPA’s Proposed 

Determination.6  In that comment, Mingo Logan explained why EPA has no legal authority to 

revoke Mingo Logan’s Section 404 permit.  Mingo Logan also detailed in its initial comments 

why EPA has no legitimate technical or factual bases to object to the permit, let alone revoke it 

years after it had been approved.  Mingo Logan does not repeat its previous arguments here.   

In these comments, Mingo Logan details how the Recommended Determination’s factual 

contentions do not justify EPA’s exercise of its Section 404(c) authority.7  Even assuming for the 

                                                 
4 A Section 402 permit is also referred to as a National Pollutant Discharge Elimination 

System (“NPDES”) permit. 
5 It is not a coincidence that in the intervening years the Administration changed party 

hands, amid promises not to politicize science. 
6 Mingo Logan Coal Company, Inc., Comments in Response and in Opposition to the 

Proposed Determination to Prohibit, Restrict, or Deny the Specification, or the Use for 
Specification (Including Withdrawal of Specification), of an Area as a Disposal Site; Spruce No. 
1 Surface Mine, Logan County, West Virginia (June 3, 2010) (hereinafter “Cmt.”).   

7 To that end, Mingo Logan attaches a Technical Evaluation Document, in which CH2M 
HILL reviews the technical bases of the Recommended Determination.  CH2M HILL, 
“Technical Evaluation Document, Review of USEPA Recommended Determination Spruce No. 
1 Mine, West Virginia” (Nov. 2010) (hereinafter “TED2”). 
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sake of argument that EPA has the legal authority to revoke a permit under Section 404(c), and 

that EPA, not the State of West Virginia, is the arbiter of compliance with the State’s water 

quality standards, the Recommended Determination is factually flawed and legally insufficient to 

meet EPA’s high threshold for acting pursuant to Section 404(c) after a permit has been issued.   

Section II of these comments explains that EPA bears a heavy burden under Section 

404(c), which only allows EPA to act under narrow circumstances.  Congress required EPA to 

demonstrate that the discharges authorized by the 404 permit will have an unacceptable adverse 

effect on certain narrowly defined 404(c) resources.  Congress did not give EPA unfettered 

discretion to usurp the Corps’s authority under Section 404 and the State’s authority under 

Section 402.  Moreover, even EPA recognizes that once a permit has been issued, EPA bears an 

even higher burden and can act only upon significant new information about significant impacts 

to 404(c) resources.  The remaining sections of these comments demonstrate that EPA has not 

met that burden.  

Section III describes EPA’s misplaced concern regarding selenium.  The Recommended 

Determination inexplicably ignores the numerous requirements imposed on Mingo Logan at the 

Spruce No. 1 Mine, which will prevent impacts from selenium.  EPA gives no legitimate reason 

to doubt the efficacy of the selenium handling measures imposed by the State and the Corps.  

Instead, EPA ignores the low levels of observed selenium and attempts to predict the effects of 

the permitted discharges, without any water flow modeling, by relying on discharges from 

mining activities that had no stringent selenium handling restrictions.   

Section IV addresses EPA’s mistaken reliance on conductivity and changes in the 

composition of the macroinvertebrate community.  Like selenium, conductivity was also fully 

considered during the permitting process.  As the Corps stated in rejecting EPA’s request to 
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suspend, modify or revoke Mingo Logan’s permit, EPA’s conductivity argument presents no 

new information.  The science regarding conductivity remains so indeterminate that neither EPA 

nor West Virginia has adopted a legally meaningful water quality standard for conductivity.  To 

the contrary, West Virginia rejects conductivity as an appropriate measure of water quality or 

aquatic ecosystem health.  Equally important, EPA’s flawed prediction that conductivity will 

adversely affect a subset of macroinvertebrates does not demonstrate an unacceptable adverse 

effect on wildlife.  The macroinvertebrates EPA focuses on are not wildlife.  But even if they 

were, EPA has not demonstrated any disruption in trophic function or reduction in the overall 

number of macroinvertebrates in Spruce Fork.  EPA also provides no data to suggest any impact 

on higher trophic level biota like fish or birds.   

Sections V and VI discuss EPA’s implausible concern over golden algae and EPA’s half-

hearted and ineffectual attempt to manufacture a significant impact to one of the factors actually 

listed in Section 404(c).   As detailed in those sections, EPA’s “concerns” about golden algae or 

significant adverse impacts on salamanders, fish or birds do not even pass the “straight face” test.    

 Section VII reminds EPA that Mingo Logan’s mitigation plan complies with all legal 

requirements and will assure that the authorized fills will have no unacceptable adverse impacts 

on wildlife.   

Finally, Section VIII notes that because EPA has explicitly abandoned reliance on factors 

that EPA had relied upon in the Proposed Determination, EPA cannot rely on those factors in its 

Final Determination. 
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II. EPA Must Meet a High Standard Under Section 404(c), Especially After a Permit 
Has Been Issued 

A. Congress Provided EPA With Only a Limited Authority Under Section 
404(c) 

Section 404(c) requires EPA to establish that the “discharge of dredged or fill material” 

into “waters of the United States”:  

will have an unacceptable adverse effect on municipal water supplies, shellfish 
beds and fishery areas (including spawning and breeding areas), wildlife, or 
recreational areas. 

CWA § 404(c), 33 U.S.C. § 1344(c).  EPA must satisfy each of these requirements.  Bersani v. 

U.S. EPA, 850 F.2d 36, 40 (2d Cir. 1988) (“The burden of proving that the discharge [of fill 

material] will have an ‘unacceptable adverse effect’ is on EPA.”)   EPA acknowledges this 

burden.  45 Fed. Reg. 85,336, 85,338 (Dec. 24, 1980) (noting that the EPA Administrator “does 

have the burden to justify his action” under 404(c)); 44 Fed. Reg. 58,076, 58,080 (Oct. 9, 1979) 

(“EPA [has] the responsibility of establishing a basis for any subsequent determination of 

unacceptable adverse effects” on the 404(c) listed resources).   

In particular, the statute requires EPA to show that the “discharge of fill material” into 

“waters of the United States” will have unacceptable adverse effects on very specific resources.8  

Both the text and legislative history of 404(c) make clear that Congress intended 404(c) to be a 

limited and constrained authority.  Indeed, Congress characterized the resources identified in 

                                                 
8 EPA may not base its 404(c) action on impacts from 402 discharges; nor may it base its 

action on impacts caused by non-fill related mining activity occurring outside “waters of the 
United States.”  See Coeur Alaska, Inc. v. Southeast Alaska Conservation Council, 129 S.Ct. 
2458, 2467-68 (2009); Cmt. at 4, 41-43, 105-06.  It is clear that the text of Section 404(c) is 
limited to the resources listed in Section 404(c).  See 40 C.F.R. § 231.2(e).  As Mingo Logan 
explained in its initial comment, the 404(c) resources are therefore included to the exclusion of 
other resources, areas and concerns.  Cmt. at 66-67. 
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404(c) as “critical areas.”9  The statute also requires EPA to establish that the discharge of fill 

material into waters of the United States “will have an unacceptable adverse effect” on at least 

one of these critical resources.  33 U.S.C. § 1344(c) (emphasis added).  EPA cannot meet this 

burden based on speculation or possibility, but must establish a strong degree of certainty that the 

effects “will” occur. 

B. EPA’s Regulations Can Not Alter the Statutory Requirements Nor Provide 
EPA Unbounded Discretion  

EPA has adopted regulations that implement Section 404(c).  See 40 C.F.R. pt. 231.  In 

the regulations, EPA acknowledges the Congressional limitations in stating that it “may be 

exercised only where there is an unacceptable adverse effect on municipal water supplies, 

shellfish beds and fishery areas (including spawning and breeding grounds), wildlife or 

recreational areas.”10  EPA regulations define “unacceptable adverse effect”11 as an: 

impact on an aquatic or wetland ecosystem which is likely to result in significant 
degradation of municipal water supplies (including surface or ground water) or 
significant loss of or damage to fisheries, shellfishing, or wildlife habitat or 
recreation areas.  In evaluating the unacceptability of such impacts, consideration 
should be given to the relevant portions of the section 404(b)(1) guidelines (40 
CFR part 230) [“Guidelines”]. 

40 C.F.R. § 231.2(e).   

                                                 
9 See Cmt. at 67-68 (quoting legislative history that describes the 404(c) resources as 

“critical areas”).   
10 44 Fed. Reg. 14,578, 14,579 (Mar. 13, 1979); RD at 9, 35, 75.  
11 Mingo Logan does not believe that EPA’s regulations adequately account for what 

Congress intended “unacceptable” to mean within the context of 404(c).  “Unacceptable,” like 
“significant,” is a relative term that must be weighed against the endangerment of the species, the 
size of the project, and any economic benefit from the project.  The word “unacceptable” is 
either so broad as to not provide EPA with a meaningful standard to apply, or is a relative term 
that is not adequately accounted for in EPA’s regulations.  EPA construes “unacceptable” to 
mean unacceptable to EPA, which if true would be an improper delegation of legislative 
authority.  
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Despite reference to the 404(b)(1) guidelines, EPA recognized that Section 404(c) does 

not incorporate the full range of those guidelines.  In fact, EPA originally proposed, but rejected, 

404(c) regulations providing that the “404(b)(1) guidelines provide the substantive criteria by 

which the acceptability of a proposed discharge is to be judged.”  44 Fed. Reg. at 14,579.  EPA 

rejected such a broad incorporation because such a standard was “misleading, since the 

guidelines are concerned with a greater range of resources than 404(c) is.  To avoid any 

misunderstanding [regarding the scope of EPA’s definition], the reference now reads, ‘the 

relevant portions of the section 404(b)(1) guidelines.’”  44 Fed. Reg. at 58,078.  Accordingly, 

EPA can not point to the Guidelines writ large to inform its findings under 404(c).12  Finally, 

EPA’s final definition acknowledges that EPA must demonstrate a “significant” adverse effect 

on one of these critical areas.13    

C. EPA Has Set a Higher Standard Post-Permit  

When EPA published its final 404(c) regulations, its preamble to those regulations 

wrongly claimed the authority to act after the Corps had issued a Section 404 permit.  But in 

making that claim,14 EPA recognized that “an important distinction should be drawn” between 

the agency’s 404(c) authority before a permit has been issued and after.  EPA stated that: 

it would be inappropriate to use 404(c) after issuance of a permit where the 
matters at issue were reviewed by EPA without objections during the permit 
proceeding, or where the matters at issue were resolved to EPA's satisfaction 
during the permit proceeding, unless substantial new information is first brought 
to the Agency's attention after issuance. 

                                                 
12 See Cmt. at 69. 
13 See Cmt. at 66.  EPA must demonstrate that the authorized discharges will result in an 

unusual loss or damage to a 404(c) critical area, such that it has serious consequences for the 
species community or the surrounding ecosystem.  Impacts that are routine in the 404 context, or 
impacts that do not have a significant impact on the species community or surrounding aquatic 
ecosystem are not “significant.” 

14 Mingo Logan disputes this authority.  Cmt. § IV.  
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44 Fed. Reg. at 58,077.  EPA expressly acknowledged that it would be wrong to exercise its 

404(c) authority where issues were raised and addressed during the permit proceeding.  Instead, 

EPA promised to undertake 404(c) only in situations where there was substantial new 

information indicating significant impacts to critical 404(c) resources.  Accordingly, even under 

EPA’s own view of its regulations, the 404(c) standard pre-permit is high; the standard post-

permit is even higher.   

As demonstrated below, the Recommended Determination violates EPA’s commitment to 

exercise Section 404(c) sparingly.  EPA reviewed all of the matters raised in the Recommended 

Determination over the course of the extensive permitting process, either in SMCRA, National 

Environmental Policy Act (“NEPA”), CWA Section 404, 402, and 401 processes, and consented 

to the issuance of the 404 permit.  See Coeur Alaska, Inc., 129 S. Ct. at 2465.  The 

Recommended Decision has not raised any “substantial” new information, but relies entirely on 

issues that were raised and addressed in the permit proceedings.  See Letter from Scott 

Mandirola, Acting Dir., WVDEP, to Col. Robert Peterson, Dist. Eng’r, Corps, Huntington Dist. 

at 3 (Sep. 25, 2009), Cmt. Ex. 26 (hereinafter “Mandirola Letter”) (“This is the most heavily 

studied and scrutinized surface mining coal operation in the history of [West Virginia]”). 

Indeed, the Corps recognized EPA’s failure to raise new information.  In response to 

EPA’s request that the Corps suspend Mingo Logan’s 404 permit, pending EPA’s 404(c) action, 

the Corps evaluated the issues raised and stated that  “USEPA neither points to any new facts or 

circumstances nor identifies any significant permit objections which were not earlier 

considered.”  Robert D. Peterson, Corps, Memorandum for Record at 22 (Sep. 30, 2009) 

(refusing to suspend the permit because the Corp’s regulations, 33 C.F.R. § 325.7, require that 

new circumstances or objections be raised), Cmt. Ex. 5.  Indeed, even the district court in the 
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pending litigation acknowledged that the issues raised by EPA are not new.  See Ohio Valley 

Envtl. Coal. v. U.S. Army Corps of Eng’rs, Nos. 3:05-0784 and 3:06-0438 slip op. at 3 (S.D. W. 

Va. Sep. 15, 2009) (“…the EPA letter [of September 3, 2009] does not provide substantial new 

information regarding the Spruce No. 1 permit.”). 

III. EPA Fails To Establish That the Permitted Discharges Will Raise Selenium Levels 
To Cause an Unacceptable Adverse Effect on 404(c) Resources 

To base any action under Section 404(c) on concerns about selenium, EPA must 

demonstrate that the permitted discharges into Pigeonroost and Oldhouse will cause selenium 

levels that will have unacceptable adverse effect on a 404(c) resource.  EPA has not met its 

burden.  EPA provides no information to suggest that selenium levels in Spruce Fork will rise, 

that existing or likely selenium levels will cause an unacceptable adverse effect on a 404(c) 

resource, or that EPA’s projected rise in selenium levels would be caused by the 404 discharges 

instead of upland areas of the Spruce No. 1 Mine. 

Selenium was carefully examined and addressed during the permitting process.  

Consequently, the SMCRA permit and the 402 permit impose measures to ensure compliance 

with the State of West Virginia’s selenium criteria, and protect water uses and the aquatic 

ecosystem.  EPA consented to these permit conditions, does not suggest that Mingo Logan has 

failed to comply with them, and does not demonstrate that the measures will be ineffective.  

Most importantly, selenium levels are appropriately low in the areas of concern to EPA, and 

EPA provides no information to suggest that this will change.  Instead, EPA bases its entire 

discussion of selenium on unsupportable comparisons that ignore the measures that Mingo 

Logan must take to minimize selenium loading downstream. 
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A. Selenium Was Addressed During the Permitting Process, and EPA Provides 
No New Information To Justify its Recommended Determination 

EPA objected to the initial issuance of the Section 402 permit in 1998, but withdrew its 

objection upon the addition of several conditions.  See Cmt. at 28-29.  EPA objected to the 

modification in 2002, but again withdrew its objection after the West Virginia Department of 

Environmental Protection (“WVDEP”) agreed to add selenium monitoring to all of the outlets 

(including internal outlets, referred to as “on bench structures”), and add the selenium materials 

handling plan as a condition of the Section 402 permit.  Id. at 31-32; Letter from Allyn Turner, 

Dir., Div. of Water Resources, WVDEP, to Jon Capacasa, Acting Dir., Water Prot. Div., EPA 

Region III (Oct. 28, 2002), Cmt. Ex. 23.  As a result, Condition 16 of the Section 402 Permit 

(from the modification approved June 24, 2003) specifies that a feasibility study will be 

conducted to identify selenium bearing strata and the locations of the drill holes for testing.   

EPA did not object to the modification in 2005 that created the current, smaller mine 

configuration, but instead consented to the existing configuration and surface water control plan. 

Cmt. at 32-33.  WVDEP nonetheless imposed selenium limits on all outfalls from 404 discharges 

in Pigeonroost and Oldhouse.  Cmt. § II.D.  EPA had the authority under CWA Section 402(d) to 

halt the permitting process, but instead consented to the issuance of the permit.15  Cmt. at 33. 

The Corps also thoroughly studied selenium in the 404 permitting process, and EPA 

raised concerns about selenium levels in the NEPA process, via letter of June 16, 2006.  Letter 

from Donald Welsh, Reg’l Adm’r, EPA Region III, to Ginger Mullins, Chief, Regulatory 

Branch, Corps, Huntington Dist. (June 16, 2006), Cmt. Ex. 6 at 3.  The Corps responded to each 

of EPA’s concerns in the Final EIS (“FEIS”), in supplement to the Corps’ own comprehensive 

                                                 
15 The Section 402 permit was renewed in 2004 and 2007, also without objection from 

EPA.  Cmt. at 33. 
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consideration of selenium.  See Draft EIS (“DEIS”) (Mar. 2006), page v; Chapter 2, pages 2-42, 

2-51, 2-63, 2-68; Chapter 3, pages 3-40, 3-50, 3-52, 3-93 through 3-94, and 3-101, available at 

http://www.lrh.usace.army.mil/_permits/Spruce%20No%201%20Mine%20Draft%20and%20Fin

al%20EIS/Spruce%20Mine%20No%201%20Draft%20EIS%20March%202006/; FEIS (Sep. 

2006), Table 2-2 at page 2-103 (Comment EPA-7, EPA-9, EPA-11) available at 

http://www.lrh.usace.army.mil/_permits/Spruce%20No%201%20Mine%20Draft%20and%20Fin

al%20EIS/Spruce%20Mine%20No%201%20Final%20EIS%20-

%20September%202006/Spruce%20No%201%20Mine%20FEIS%20-

%20September%202006.pdf.  

On December 19, 2005, West Virginia issued a water quality certification to Mingo 

Logan pursuant to CWA § 401.  Ltr. from Randy Huffman, Dir., WVDEP, to Ginger Mullins, 

Chief, Operations & Readiness Div., Corps, Huntington Dist. (Dec. 19, 2005), Cmt. Ex. 9.  To 

do so, West Virginia necessarily determined that the project would not cause or contribute to a 

violation of the State’s water quality standards, including the water quality criteria for selenium.  

Cmt. Ex. 9 at 2; W. VA. CODE R. §§ 47-2-8; 47-2 App. E.  This 401 certification conclusively 

determined that the project would not violate water quality standards or the state’s anti-

degradation policy.  See Ohio Valley Envtl. Coal v. Aracoma Coal Co., 556 F.3d 177, 208 (4th 

Cir. 2009), cert. dismissed, 2010 WL 3260662 (U.S. Aug. 19, 2010) (No. 09-247, R46-024) 

(hereinafter “OVEC”) (“[a] § 401 certification is considered conclusive, and no independent 

analysis of the certification [by federal agencies] is required”).  West Virginia does not expect 

that the 404 discharges will violate the applicable water quality criteria for selenium and EPA 

provides no reason to think otherwise.  See Memorandum for Record at 7, Cmt. Ex. 5. 
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1. The Section 402 and SMCRA Permits Require Material Handling 
Techniques Designed To Minimize Selenium Discharges and Set 
Appropriate Selenium Discharge Limits 

The surface water control plan and permit requirements (monitoring and limits) for the 

Spruce No. 1 Mine require modern material handling and mining techniques such as enhanced 

erosion control, stormwater management, and selective handling of high-selenium overburden 

materials. These techniques are designed to prevent unacceptable adverse water quality impacts.  

As defined in the SMCRA Permit, Spruce No. 1 Mine must follow the requirements of the 

“Special Handling Plan (SHP) – Potentially Selenium-Toxic Materials” section.  Cmt. Ex. 2.  

The SHP requires that the operation must conduct sampling and analysis for identification of 

source materials with high selenium-leaching potential.  This material must then be segregated 

and placed in properly designed and constructed “isolation zones” on the mine site for final 

disposal in designated locations.  The isolation zones are designed to minimize the mobility of 

selenium by reducing its contact with water.  The isolation zones consist of a pad composed of 

non-toxic, non-acidic durable material at least 10 feet in thickness.  After the material is placed, 

it is covered by at least 4 feet of non-toxic alkaline material suitably compacted to reduce its 

permeability. The zones are then covered with at least 10 feet of ordinary backfill and 

revegetated in accordance with the approved plan.  In accordance with the SHP requirements to 

document the handling method(s) and disposal location(s) in the isolation zones for this material 

during mining operations, Mingo Logan Coal Company provides quarterly certification reports 

to WVDEP. 

Importantly, the SHP restricts the placement of fill containing selenium concentrations 

greater than 1 mg/kg and requires that spoil containing more selenium “(1)  Not be placed in 

close proximity to drainage courses,” and “(3)  Not be placed within a durable rock fill.”  TED2 

§ 3.1.1; SMCRA Permit S-5013-97 – Attachment 0-8, Page 15.1 and 15.2; Cmt. Ex. 2.  Thus, 
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unlike past practices, no materials with significant selenium content will be placed either in a 

water of the United States or anywhere in an excess spoil valley fill.  Rather, the materials will 

be placed above the mine bench is areas isolated from water flows.  Yet the Recommended 

Decision either ignores these requirements or unjustifiably assumes that Mingo Logan will not 

comply with them. 

The surface water control plan for the Spruce No. 1 Mine, to which EPA consented, also 

sets permit limits for Outlets 001, 002, 003, and 004, and mandates selenium monitoring at all 

other outlets.16  All of the authorized discharges from the permitted fills in Pigeonroost and 

Oldhouse discharge into Outlets 001, 002, and 003.17  EPA complains that the Section 402 

permit only establishes selenium limits at some outfalls, but does not note that those permit-

limited outfalls are the ones that will ultimately discharge downstream of the 404 permitted fills.  

EPA also seems to misunderstand the creation and function of surface water control plans.  For a 

number of reasons, it is the dominant practice for some outfalls to have limits, and some to have 

only monitoring. 

2. All Available Data Suggests That the Fish Assemblage in Spruce Fork 
Is Healthy, and Selenium Levels Are Low 

EPA’s primary concern related to selenium is the fish population downstream of Spruce 

No. 1 Mine in Spruce Fork.  But EPA acknowledges that the fish population in downstream 

Spruce Fork is “in relatively good condition” and has remained virtually unchanged for the past 

60 years despite decades of surface and underground mining upstream and downstream of the 

                                                 
16 The selenium permit limitations for Outlets 001, 002, 003, and 004 is 4.7 chronic, and 

8.2 acute.  See CH2M HILL, “Technical Evaluation Document Spruce No. 1 Mine, West 
Virginia” (June 2010), Cmt. App. at 27, Table 1 (hereinafter “TED”); Section 402 Permit No. 
WV1017021, Cmt. Ex. 12.   

17 Outlet 004 is a vestige of the previous mine plan, to which EPA also consented, which 
had authorized discharges into White Oak Branch. 
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Spruce No. 1 Mine.  RD at 31, 32, 60.  EPA does not present any data for selenium 

bioaccumulation in fish from Spruce Fork.  As a result, the only relevant data points are the 

selenium levels in Spruce Fork, and the selenium levels in the discharges from the Spruce No. 1 

Mine into Spruce Fork.  Neither of these supports any concern about selenium. 

The levels of selenium discharging into Spruce Fork are low.  The average concentrations 

of selenium below Outlet 028, at the mouth of Seng Camp Creek (Location 302) have been less 

than 2 µg/L since January 2007.  TED2 § 3.1.4.  Average concentrations below the discharge of 

Outlet 017, at the mouth of Pigeonroost Branch (Location 507) have been lower, at 0.77 µg/L.  

Id.  Similarly, average concentrations at the mouth of Oldhouse Branch (Location 514) have 

been lower still, at 0.68 µg/L.  Id.   

Spruce No. 1 Mine’s combined impact on Spruce Fork, along with the Spruce Fork 

watershed upgradient of the mine, can be measured at the point on Spruce Fork just downstream 

of the three receiving waters.  Selenium levels at this point have varied between 0.3 µg/L to 2.45 

µg/L, and none of the values exceeded 2.9 µg/L.18  Id.  Moreover, not only do the most relevant 

sampling points demonstrate no cause for concern, the selenium levels related to the Spruce No. 

1 Mine have been going down (instead of rising, as EPA contends).  RD at 39 n.10, 40, 45.  

From January 2007 to December 2008, levels have averaged 1.99 µg/L, but since December 

2008, the average has been 1.36 µg/L. 

B. EPA’s Comparison to Dal-Tex and Other Older Mining Sites Is Unjustifiable 

EPA relies on comparisons between the Spruce No. 1 Mine and the Dal-Tex Complex to 

show that selenium levels in Spruce Fork will rise.  But differences in mining practices, the 

                                                 
18 Selenium values recorded in Spruce Fork, downstream of the Spruce No. 1 Mine,  have 

averaged from 0.3 to 2.45 µg/L.  None of the maximum values exceeded 2.9 µg/L.  Thus, the 
relevant selenium levels are very low in the portion of Spruce Fork likely to be impacted by 
discharges from the Spruce No. 1 mine.   
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extent and manner of coal seam mining, and material handling techniques at the two mine sites 

render such comparison technically inappropriate.19  See Cmt. at 113-14; TED2 § 3.1.2.  

Inexplicably, EPA dismisses Mingo Logan’s materials handling plan out of hand, with no 

supporting data, and does not consider that the comparison sites were all mined without materials 

handling techniques (or any attempt to control selenium).   

At the outset of its section on adverse impacts, EPA erroneously argues that “impacts 

from the Mingo Logan Dal-Tex operation are likely to be a good predictor of impacts [to water 

quality and aquatic life health] from the Spruce No. 1 Mine.”  RD at 37.  To support this 

statement, EPA wrongly claims that the Corps agrees, and quotes from the Corps’ DEIS section 

on “Mineral Resources”: 

“[t]he past and present impacts to topography, geology, and mineral resources 
of the previous mining along the western side of Spruce Fork are similar to the 
anticipated impacts of the Spruce No. 1 Mine, as mining is to occur in the same 
strata.”   

Id. (emphasis added).  EPA misrepresents that the Corps’ statement about the rock and coal to be 

extracted is an “acknowledge[ment] by the Huntington District Corps of Engineers” that the 

Corps agrees with EPA’s claims regarding comparative impacts to water quality, aquatic life 

health, and the ecosystem generally.  Id.  Obviously, the Corps said nothing of the sort.  See 

DEIS at 3-15.  In fact, the Corps wrote in the DEIS that “[o]verall, it would be anticipated that 

the Spruce No. 1 Mine would only contribute minimally to cumulative impacts on surface water 

quality.”  DEIS at v.  That EPA begins its presentation of adverse impacts with such a blatant 

                                                 
19 The data from Outlet 15 (shown in Figure 10, RD at 43) are not relevant for 

comparison to potential discharges from the Spruce No. 1 Mine.  Outlet 15 at the Dal-Tex 
Complex is the discharge from an abandoned underground mine in the Coalburg seam that is 
discharged to an entirely different watershed (Pine Fork, a tributary in the Guyandotte River 
system).  The discharge is not the result of a surface mine or valley fill and does not represent 
anything similar to what may result from valley fill from the Spruce No. 1 Mine. TED2 § 3.1.2. 
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misrepresentation foreshadows the lack of technical rigor in the remainder of the Recommended 

Determination.20 

1. The Dal-Tex Complex and the Spruce No. 1 Mine Are Not 
Geographically Comparable   

EPA misleadingly suggests that the Spruce No. 1 Mine is geographically comparable to 

the Dal-Tex Complex.  See RD at 10.21  In fact, the Dal-Tex Complex is nearly three times larger 

than the Spruce No. 1 Mine.  The Dal-Tex Complex encompasses approximately 6,630 acres and 

includes 11 surface mining permits, 9 underground mining permits, and 11 surface ancillary 

facilities permits.  DEIS § 1.1.2.  In contrast, the permit area for Spruce No. 1 Mine consists of 

2,278 acres, or 34 percent of the area of the Dal-Tex Complex.  The significantly larger 

watershed of the Dal-Tex Complex renders inappropriate EPA’s reliance on Dal-Tex data to 

predict water quality impacts from the Spruce No. 1 Mine.22  Moreover, the coal seams at the 

                                                 
20 EPA actually repeats its reference to this misleading statement at the beginning of its 

section on macroinvertebrates.  See RD at 51.  Without any analysis or supporting data, EPA 
uses this deliberate misstatement as the sole basis for its comparison to the Dal-Tex Complex. 

21 To sensationalize this overstatement, EPA includes an absurd overlay of the project 
boundaries on downtown Pittsburgh, Pennsylvania.  See RD at 11.  As can be seen in Exhibit 3, 
which portrays the project boundaries over the actual city limits, EPA has grossly misrepresented 
the size of Pittsburgh to the benefit of its inflammatory superimposition. 

22 A simple back of the envelope calculation suggests that if the Spruce No. 1 Mine is 1/3 
the size of the Dal-Tex Complex, it should be expected to have 1/3 of the water quality impacts.  
And that does not account for the materials handling plan, the site management plan, and the fact 
that selenium levels from Dal-Tex are coming from the entire mine, not just the authorized 
discharges.  Yet, EPA proposes to compare the Dal-Tex Complex to the Spruce No. 1 Mine on a 
1:1 ratio, ignoring important materials handling differences, and assuming, without any support, 
that all selenium comes from the authorized fills.   

Additionally, as Mingo Logan noted in its earlier comments, while the boundaries of its 
surface mining permit represent one of the larger individual surface mining permits issued by 
WVDEP, the boundaries of the mining complex are nowhere near as large as many others in the 
State. At those other operations, smaller individual and adjacent surface mining and Corps’ 
permits reveal much larger overall mining operations.  Cmt. at 161. 
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Spruce No. 1 mine will be mined in a significantly different manner, rendering the comparison to 

Dal-Tex even less justifiable.  TED2 § 3.1.2. 

2. Historical Mining at Dal-Tex, Lacking the Benefits of Modern Mining 
Techniques, Greatly Influences Downstream Impacts  

Unlike the Spruce No. 1 Mine watershed, the area around the Dal-Tex Mine Complex has 

been actively mined since the early 1900s.  TED2 § 3.1.2.  Within the Left Fork Beech Creek 

watershed, the site of a modern-era surface operation on the Dal-Tex Mine, about 450 acres had 

been previously mined. This facility experienced extensive mining predating the passage of 

SMCRA and was again mined in the 1990s with final reclamation to occur in the 2000s.  Mining 

was restarted in July 2008 on this facility using structures and outfalls constructed in the 1990s.   

The majority of the mining activities within the Dal-Tex Complex were completed by 1999.  At 

that time, selenium had not been identified as a parameter of concern in the Section 402 permit, 

so special material handling practices to address selenium were neither required nor 

implemented.  As a result, selenium bearing strata in the rock layers overlying the coal seam 

were neither identified nor segregated in the mining process.  To the extent these materials were 

in the spoil that was not needed to reclaim the mined area, they ended up in excess spoil valley 

fills and perhaps in the water courses underlying these fills themselves—where groundwater and 

surface water infiltration could freely interact with it and leach out the selenium. 

Further, some of the mining at Dal-Tex preceded the passage of SMCRA, which created 

techniques for erosion and sediment control, as well as selective handling processes for specific 

overburden.  See Cmt. §§ II.A.; VI.C.2.c.  As such, the overburden from the coal seam would 

have been simply pushed into the valleys or streams.  The mining at Dal-Tex that followed the 

passage of SMCRA still preceded the inclusion of selenium-specific controls in Section 402 

permits.  And most of the mining did not benefit from the Approximate Original Contour 
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(“AOC”)/fill optimization process, which minimizes the amount of overburden placed in the 404 

fills.  See Mandirola Letter at 3, Cmt. Ex. 26.  As a result, the selenium levels at the Dal-Tex 

Complex are significantly greater than would be the case with newer mining practices.23   

Additionally, extensive underground mining was conducted in the Buffalo B, Middle 

Coalburg, Upper Stockton, and Five Block seams of the Dal-Tex watershed, which further 

contribute to selenium levels.  All of this mining activity is situated above the drainage and 

contributes discharges to the surface water system. As such, the Dal-Tex Mine site has multiple 

and significantly different source areas that provide selenium loading to the watershed than those 

of the Spruce No. 1 Mine.24   

C. EPA Ignores Information Provided by Mingo Logan and Provides No 
Information To Suggest That the Authorized Fills Will Cause Selenium 
Levels To Rise 

EPA vainly attempts to discount the extensive consideration that was given to selenium 

in the permitting process, discredit the comprehensive surface management plan, and postulate 

                                                 
23 By comparison, there has been only a very limited amount of historical mining in and 

around the Spruce No. 1 Mine.  Within the Spruce No. 1 Mine permit boundary, historical 
underground mining is limited to isolated areas along the eastern perimeter of the project area.  
As discussed further below, there has also been some surface mining in the Right Fork of Seng 
Camp, which is not subject to this Recommended Determination.  Cmt. § VI.C.2.c. 

24 In addition to its erroneous comparison to the Dal-Tex Complex, EPA attempts to 
compare the Spruce No. 1 Mine to other (frequently unspecified) “similar projects.”  See, e.g., 
RD at 36.  As with the comparisons to the Dal-Tex Complex, these comparisons are nullified by 
geological differences, historical mining practices, and material handling practices.  Thus, EPA’s 
comparison of rock cores to Gut Fork Mine ignores the fact that selenium mobilization is 
expected to be different because of differences in waste handling procedures between the two 
mines.  RD at 37.  A marked difference in selenium handling also sharply distinguishes EPA’s 
attempted comparisons to other Mingo Logan mines.  RD at 45 n.13.  EPA also argues that 
selenium criterion exceedances at other creeks in the Coal River Sub-basin with similar geology 
“support a prediction that construction of the Spruce No. 1 Mine as currently authorized will 
result in elevated levels of selenium in downstream waters.”  Id. at 39 n.10.  As with the other 
comparisons, this is not relevant to the Spruce No. 1 Mine unless EPA can provide evidence that 
material handling practices used at source areas in those watersheds were similar to those used 
for the Spruce No. 1 Mine.  The Recommended Determination provides no such information. 
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selenium concerns where none exist.  Each of EPA’s arguments ignores crucial information.  

Importantly, EPA provides no reason to doubt that the comprehensive surface management plan 

will work to effectively limit selenium discharges downstream.  Even if EPA were not bound by 

West Virginia’s conclusive Section 401 certification, EPA presents no reason to doubt West 

Virginia’s conclusions. 

1. EPA Has Not Shown a Violation of the Applicable Selenium Criteria 
at the Spruce No. 1 Mine 

The Recommended Determination claims that certain outlets at the Spruce No. 1 Mine 

have violated chronic water quality standards for selenium, and that therefore future violations 

are expected.  RD at 46-47.  But the data EPA supplies do not support this assertion.  Instead, 

EPA’s argument manifests a fundamental misunderstanding of water quality standards.25  

a. EPA Conflates the Acute and Chronic Water Quality Criteria 

EPA’s argument misrepresents and conflates acute and chronic water quality criteria.  

EPA states that “[a] technical review of the submitted 16 monthly [Discharge Monitoring Report 

(“DMR”)] records for the Spruce No. 1 Outlet 028 document the maximum values exceeded the 

chronic selenium water quality criteria of 5 µg/L on six occasions . . .”  Id. at 44.26  Yet EPA 

relies on just one or two measurements of selenium levels each month.  See RD Table 4 at 46; 

                                                 
25 As with the Proposed Determination, it appears that EPA is claiming authority over 

water quality through the Corps’ exclusive authority to apply the 404(b)(1) guidelines.  EPA 
begins its section on water chemistry by stating, in part, that “[t]he Section 404(b)(1) Guidelines 
direct that no permit should issue if the discharge will cause or contribute to violations of 
applicable water quality standards . . .”  RD at 38.  However, Section 404 of the CWA dictates 
that it is the Corps, and not EPA, that has the authority to enforce the 404(b)(1) guidelines.  33 
U.S.C. § 1344(b)(1); see Cmt. at 69. 

26 The permit establishes selenium limitations for outlets 001, 002, 003, and 004.  Those 
limits are 4.7 µg/L chronic, and 8.2 µg/L acute.  See TED at 27, Table 1; Section 402 Permit No. 
WV1017021.  Cmt. Ex. 12.  There is no permit limitation for Outlets 028 or 017. 
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RD Fig. 12 at 45.27   The West Virginia chronic criterion, however, is not intended to measure 

individual samples.  To measure a single instance, the appropriate metric is the acute criterion of 

20 µg/L, which is a “[o]ne hour average concentration not to be exceeded more than once every 

three years on the average, unless otherwise noted.”  W.VA. CODE R. 47-2-8 (App. E, Table 1 

Parameter 8-27).  EPA points to not even a single instance of a violation of the acute criterion at 

either Outfall 028 or Outfall 017.  Moreover, even if EPA could show selenium above 20 µg/L at 

either of these outlets, data from neither outlet is useful to predict any selenium exceedance from 

the permitted discharges, as explained below.28  TED2 § 3.1.3. 

The West Virginia chronic criterion, which EPA misleadingly represents as 5 µg/L per 

sampling event, is actually a "[f]our-day average concentration not to be exceeded more than 

once every three years on the average, unless otherwise noted.”  W.VA. CODE R. 47-2-8 (App. E, 

                                                 
27 The column in Table 4 that EPA labels as the “Sample Date” is actually the “report 

date.”  RD at 46.  The samples were taken on different days, and this error explains why the chart 
reflects more than one sample per month, but only one sample day each month.  It also explains 
why every sample date conveniently fell on the last day of each month.  

28 EPA published guidance in 1987 that suggested states should adopt the 5 parts per 
billion (“ppb”) (chronic) and 20 ppb (acute) standards.  See “Ambient Water Quality Criteria for 
Selenium-1987” (EPA 440/5-87-008) (cited at 65 Fed. Reg. 35,283, 35,284 (June 2, 2000)).  
EPA did not itself issue a rule requiring use of these standards until 1995, when it issued them as 
part of its “Revocation of the Selenium Criterion Maximum Concentration for the Final Water 
Quality Guidance for the Great Lakes System.”  See 65 Fed. Reg. at 35,283.  EPA was sued over 
that rulemaking.  One part of that lawsuit involved a challenge to EPA’s acute selenium criterion 
to protect aquatic life.  See Am. Inst. of Iron & Steel v. EPA, 115 F.3d 979 (“AISI”), 1003 n.7 
(D.C. Cir. 1997); 65 Fed. Reg. at 35,283.  The challenge included claims that: 

inorganic selenium has two oxidation states, selenite and selenate, that have 
different toxicities to aquatic life, and that EPA erred by promulgating a single 
acute criterion that failed to properly account for the two oxidation states. 

65 Fed. Reg. at 35,284.  Faced with this challenge, EPA agreed that it should propose a new 
approach after soliciting public comments. Id.  Accordingly, EPA moved to remand the acute 
criterion to allow EPA to propose additions.  Id.  The Circuit Court then issued an order vacating 
the acute selenium standard after noting that “[t]he regulations are seriously deficient.”  AISI v. 
EPA, No. 95-1348 (D.C. Cir. Sep. 19, 1996 Order).   
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Table 1, Parameter 8.27).  As a result, EPA presents no data in the Recommended Determination 

or appendices that shows or suggests that outlet 028 has ever exceeded the chronic selenium 

water quality criterion.29  TED2 § 3.1.3. 

b. EPA Fails To Demonstrate That the Discharges Authorized in 
the 404 Permit Caused the Above-Background Selenium 
Levels  

EPA’s reliance on selenium discharges from Outlet 028 is misplaced.  Outlet 028 is a 

vestige of a previous mining operation and was included on a previous Section 402 permit.  As 

such, it does not reflect modern mining and material handling techniques.  Moreover, the 

selenium levels noted by EPA do not appear to have originated in the existing 404 fill in Seng 

Camp Creek.  Thus, Outlet 028 does not reflect likely selenium discharges from the authorized 

fills in Pigeonroost and Oldhouse. 

i. Available Data Shows That the Elevated Selenium 
Loading Does Not Originate in the Existing Fill in Seng 
Camp Creek 

In August 2010, Mingo Logan initiated an investigation to determine the source of 

elevated selenium concentrations at Outlet 028.  Mingo Logan retained Sturm Environmental 

                                                 
29 EPA also contends that “[s]elenium concentration in excess of the chronic criterion 

were also reported from Outlet 017.”  RD at 45.  On September 3, 2009, Outlet 017 recorded a 
discharge with a selenium concentration of 19.20 µg/L.  But this reading is below the acute 
selenium criterion of 20 µg/L, which is the only criterion that is appropriate in this context (017 
does not have a separate permit limit).   

Moreover, the selenium levels at Outlet 017 could not come from discharges authorized 
under the 404 permit that EPA is seeking to revoke.  Outlet 017 does not discharge from a valley 
fill, but from an active mine site into Pigeonroost Branch.  EPA has no authority under Section 
404(c) to review upland impacts.  Upon investigation, it appears that the source of this discharge 
was impounded water that had been pumped out of a previously mined pit of Upper Stockton 
coal.  TED2 § 3.1.3.  This pit was left unreclaimed to provide temporary sediment control, but 
ultimately had to be dewatered to continue active mining.  A water pump was setup in late 
August 2009 and the pit water was pumped into a sediment ditch that contributed to Outlet 017.  
The impounded water in these pits is a temporary condition that is being eliminated as mining 
proceeds.   
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Services to collect and analyze water samples from designated locations within the Right Fork of 

Seng Camp Creek in order to isolate the potential sources of selenium found in the discharge 

from Outlet 028.  Sturm collected samples on August 20, 2010, September 24, 2010, and 

October 8, 2010.  TED2 § 3.1.3.  On none of these occasions did Sturm find measurable flow 

from Valley Fill 1A, the lone discharge in Seng Camp that is authorized by the 404 permit at 

issue.  Instead, the flow originated in the material placed in the 1990s, as well as sections of the 

treatment system that are beyond the scope of the CWA.  Thus, the 404 discharges that Mingo 

Logan has undertaken in Seng Camp do not appear to have contributed any selenium whatsoever 

to Outlet 028.   

ii. Outlet 028 Is Not Indicative of the Discharges 
Authorized by the Section 404 Permit 

EPA refers to the information from Outlet 028 as “data from the portion of the Spruce 

No. 1 Mine that is already constructed in Seng Camp Creek.”  RD at 44.  This misleading 

statement implies that Outlet 028 is part of the new construction at Spruce No. 1 Mine, and that 

the selenium levels there will predict selenium levels from the remainder of Spruce No. 1 Mine.  

In fact, Outlet 028 is not original to the Spruce No. 1 Mine, and does not benefit from the new 

mining techniques and materials handling plan that will accrue to the remainder of the outfalls.     

Outlet 028 is the discharge from an erosion and sediment control pond – now “existing 

Pond No. 2” – that was originally constructed in the Right Fork of Seng Camp Creek in the mid-

1990s pursuant to Surface Mine Permit S-5070-91 and NPDES (Section 402) Permit No. 

WV1013289.  During the reissuance of the Spruce No. 1 Mine Section 402 permit on August 7, 

2007 (Permit No. WV1017021), Outlet 02830 was transferred to the Spruce permit.  Cmt. Ex. 12.  

                                                 
30 Outlet 028 was Outlet 007 on the original permit, and the outlet numbers changed 

because there was already an Outlet 007 on the Spruce permit.  
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The WVDEP added selenium as a “report only” parameter as a function of the transfer.  The 

outlet, the pond, and much of the upstream area in the Right Fork of Seng Camp Creek was 

disturbed and filled as part of operations in the 1990s.  

To re-configure existing Pond No. 2 and construct Pond Nos. 1 and 1AB in anticipation 

of active mining at Spruce No. 1, Mingo Logan used excess overburden originally placed in the 

hollow during the 1990s-era mining.  Some of the excess spoil from the site development was 

then placed atop fill material that had previously been placed in the lower portions of the Right 

Fork of Seng Camp Creek as part of the mid-1990s mining.  The Corps determined this activity 

to be outside the scope of the CWA because all of the construction would occur in areas filled in 

the 1990s.  Thus, current Outlet 028, the ponds, and the related sediment control structures in the 

Right Fork of Seng Camp Creek were constructed in or of excess spoil material deposited in the 

watershed in the 1990s.  TED2 § 3.1.3. 

This is important because at the time of the mining in the mid-1990s, the relevant permits 

did not impose selenium limits or selective handling processes.  As a result, the 1990’s 

disturbance, which accounts for the ponds and the related sediment structures, did not reflect any 

attempts to locate or selectively handle selenium-bearing rock to prevent the formation of 

selenium-containing leachate.  Thus, it is likely that selenium concentrations at Outlet 028 are 

the product of the 1990s-era spoil placement in the hollow and its redisturbance in 2006, rather 

than from a failure of the selenium handling procedures subsequently used at the Spruce No. 1 

Mine.  Id. 

2. EPA Does Not Provide Any Data To Support its Claims Regarding 
Dilutive Capacity 

EPA erroneously claims that Pigeonroost and Oldhouse have a significant dilutive 

capacity that is important to maintain low selenium levels in the mainstem of Spruce Fork.  EPA 
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wrongly concludes that increased selenium concentrations in Pigeonroost Branch, Oldhouse 

Branch, and Seng Camp Creek31 will therefore likely cause selenium concentrations in Spruce 

Fork to increase.  RD at 46-47.   

EPA provides no data indicating that selenium levels in Spruce Fork will rise, nor does it 

cite to any.  To the contrary, a model of the impact of these two watersheds on Spruce Fork 

shows that Pigeonroost and Oldhouse have a negligible dilutive effect on the downstream waters.  

The two streams combined represent only 9.92 percent of the watershed downstream of the 

Spruce No. 1 Mine.  TED2 § 3.1.3.  Seng Camp Creek represents only another 2.46 percent, and 

the watershed only grows as it passes the mine area. 

In order for Pigeonroost, Oldhouse and Seng Camp to raise the selenium level of 

downstream Spruce Fork above the chronic selenium criterion, the average selenium 

concentration at the three watersheds would have to average 46.85 µg/L.  RED2 § 3.1.3.  That 

represents an almost unfathomable selenium level that in many cases is over ten times larger than 

any observed selenium level in those three streams.  Thus, EPA’s own data proves that selenium 

concentrations will not likely exceed the applicable water quality criteria, let alone lead to an 

unacceptable adverse effect. 

3. EPA’s Attempt To Discredit the Materials Handling Plan Is Baseless 

Without any legitimate support, EPA contends that the materials handling plan “being 

implemented by Mingo Logan in the Seng Camp Creek watershed has not fully succeeded in 

preventing exceedance of the numeric water quality criterion for selenium at Outfalls 17 and 28.”  

RD at 45, n.13.  There have been no exceedances of the relevant selenium criteria, and neither of 

                                                 
31 EPA has withdrawn its attempt to revoke Mingo Logan’s permit with respect to Seng 

Camp Creek.  As a result, the impacts relevant to this 404(c) action are those of Pigeonroost and 
Oldhouse alone.  It is therefore inappropriate to include Seng Camp Creek in an assessment of 
potential impacts downstream. 
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the outlets identified reflect the results of discharges from the permitted fills in Seng Camp 

Creek.  TED2 § 3.1.3.  The selenium levels at 028 are caused by old unsegregated mine spoils 

rather than the construction of Valley Fill No. 1A, with its modern selenium handling techniques.  

Outfall 017 is equally unrelated to the discharges authorized by the 404 permit, as it is not 

anywhere close to an existing fill.   

a. EPA Compares the Spruce No. 1 Mine to Sites That Were 
Mined Without Materials Handling Plans. 

EPA also disingenuously claims that Mingo Logan has been unable to control selenium 

with such techniques at other sites.  RD at 45 n.13.  EPA implies that if Mingo Logan has been 

unable to control selenium at its other surface mines, despite the use of the same materials 

handling plan, Mingo Logan cannot be expected to control selenium at Spruce No. 1 Mine.  EPA 

relegates this contention to the bottom of a footnote because EPA must be aware that it is just 

plain wrong.  

All but one of the unnamed facilities for which the extension requests have been made 

are historical mining operations where active mining and reclamation activities were completed 

before 2000, and selenium was added as a monitored parameter of concern on a Section 402 

permit reissuance after the facility was constructed.32  See RD at 45 n.13.  Because these 

                                                 
32 The only Arch facility that receives drainage from currently active mining and has 

sought an extension of its NPDES (Section 402) compliance schedule is one of the facilities on 
the Left Fork of Beech Creek on the Dal-Tex property.  This facility experienced extensive 
mining predating the passage of SMCRA and was again mined in the 1990s with final 
reclamation to occur in the 2000s.  Mining was restarted in July 2008 on this facility using 
structures and outfalls constructed in the 1990s.  Selenium concentrations at Beech Creek are 
elevated because mining occurred before selenium had been identified as a parameter of concern, 
so special material handling practices to address selenium were neither required nor implemented 
during the 1990s.  Historical mining explains both the selenium in the discharge waters and 
selenium in fish tissue samples.  See RD at 41 n.11. 
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facilities were completed before 2000, there were no mining or material handling techniques in 

use to address selenium, and selenium limits had not been added to Section 402 permits.  

b. EPA’s Estimate of Selenium Loading Relies on Unsupportable 
Assumptions 

In further postulating potentially adverse selenium levels, EPA inexplicably assumes the 

material to be placed in fills will have a selenium concentration of 2.0 mg/kg.  RD App. 4 at 4.  

Again, this assumption is baseless.  The materials handling plan, a condition of the Mingo Logan 

permit, requires that all rock with selenium concentrations over 1 mg/kg will be “back-stacked” 

in a dry location rather than being placed in the valley fill.   

Not only does the assumed value of 2.0 mg/kg ignore the materials handling plan, which 

is specifically designed to limit the amount of selenium bearing rock, it assumes that Mingo 

Logan will place the coal it intends to extract into the authorized fills.  Id.  This is not consistent 

with WVDEP regulations, SMCRA permit conditions, and maximizing yield.  TED2§ 3.1.2. 

EPA also assumes a Kd value of 0.78, which is unrealistically low.33  Applicable science 

suggests that Kd values for selenium ranging from 3.8 to 6.7 ± 1.9 are more appropriate.  TED2 

§ 3.1.2.   

Likewise, the record created by EPA does not establish that any posited problemative 

levels of selenium will result from the actual “fill material” to be placed in waters of the United 

                                                 
33 The Kd value is technically the sorbed metals concentration divided by dissolved metal 

concentration.  This means it is a representation of the metal that is likely to dissolve in water 
and pass downstream, relative to the quantity that remains in rock or soil.  A Kd value over 1 
means that more selenium will remain in the rock than pass downstream, and a Kd value under 1 
means that more selenium will pass downstream than will remain the rock.  TED2 § 3.1.2. 
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States by Mingo Logan.  Concerns about selenium leaching from upland areas of the mine into 

waters of the United States are outside the scope of EPA’s 404(c) authority.34   

4. EPA Provides No Relevant Information To Support its Fish 
Bioaccumulation Projections 

The Recommended Determination contends that the discharges authorized by Mingo 

Logan’s 404 permit “are likely to increase selenium loading to the immediate receiving streams 

and downstream waters,” such that the increased selenium levels will have an unacceptable 

adverse effect on “downstream wildlife populations, including fish population [sic].”  RD at 38, 

40.  EPA provides no support for this conclusion.   

EPA seems primarily concerned about the fish population downstream of Spruce No. 1 

Mine in Spruce Fork, where there are fish populations that EPA considers to be “in relatively 

good condition” despite decades of surface and underground mining upstream and downstream 

of the Spruce No. 1 Mine.  Id. at 36, 60.  There are no data for selenium in fish from Spruce 

Fork, however, and no data that can be attributable to the Spruce No. 1 Mine.  TED2 § 3.1.5.   

In a misguided attempt to support its Recommended Determination with bioaccumulation 

data, EPA incredibly confuses Seng Camp Creek with Seng Creek.  RD at 47 n.14.  These are 

two different streams in two entirely different watersheds.  Fish have been analyzed from Seng 

Creek, as reported by WVDEP, but no data are available from Seng Camp Creek. TED2 § 3.1.3.  

This is at least the second time in this proceeding that EPA has confused Seng Camp Creek with 

Seng Creek, despite earlier comments from WVDEP, the Corps, and Mingo Logan.  See, e.g., 

Memorandum for Record, at 13, Cmt. Ex. 5; Mandirola Letter at 2, Cmt. Ex. 26. 

                                                 
34 In a case involving this very permit, the Fourth Circuit affirmed the United States’ 

position that the scope of its authority under Section 404 is limited to “nothing more than the 
filling of jurisdictional waters for the purpose of creating an underdrain system for the larger 
valley fill.” OVEC, 556 F.3d at 194. 
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In a further important omission, EPA does not recognize that historical selenium data 

from discharges similar to those expected at Spruce No. 1 Mine indicate that most, if not all, of 

the selenium is selenate, which is the most oxidized form and least likely to bioaccumulate in 

fish.  This is based on selenium speciation data collected by CH2M HILL from the discharge of 

7 different valley fill ponds at three surface coal mine sites in southwest West Virginia during 

2009 and 2010.35  EPA twice wrongly states that selenate is the most toxic.  TED2 § 3.1.3.36 

IV. EPA Fails To Establish That a Rise in Conductivity or a Change in EPT 
Composition Will Cause an Unacceptable Adverse Effect on 404(c) Resources 

The Recommended Determination also relies on supposed impacts from conductivity and 

speculative changes in the composition of a subset of macroinvertebrates.  EPA wholly ignores 

that both issues were fully considered during the permit proceeding, and that the mine and 

drainage plan is designed specifically to address conductivity.  EPA also fails to establish a 

unique correlation between conductivity and the projected changes to the composition of a subset 

of macroinvertebrates, ignores important ecological factors, like macroinvertebrate abundance 

and habitat quality, and provides no information to suggest that the authorized fills will cause 

                                                 
35 While the discharge limits are based on total recoverable selenium, selenate is the least 

likely form to bioaccumulate in aquatic organisms in these environments. 
36 EPA cites to “Lemley (1997)” to support its assertion of 4 µg/g in whole-body fish as 

an effect level for teratogenic development and reproductive failure.  RD at 47 n.14.  It is unclear 
which “Lemley” reference is being used because there is no reference in Appendix 5 with that 
spelling or the correct spelling of the assumed author, “Lemly.”  However, EPA’s support for 
this 4 µg/g effect level is weak.  In the 1997 study to which EPA is presumably referring, Lemly 
wrote that visual indicators and symptoms were necessary to confirm an adverse effect from 
tissue concentrations.  TED2 § 3.1.5.  Thus, by the standards of the Lemly study, this recently 
reported concentration is not enough to corroborate or draw conclusions of selenium-induced 
teratogenesis.  Moreover, recent reviews report an effect level of about 8 µg/g, which is double 
EPA’s proposed level.  Id.  EPA has also published a draft water quality criterion of 7.91 µg/g, 
which has not been finalized and has itself drawn considerable criticism.  Id.  Finally, there are 
no data for selenium in fish from Spruce Fork that can be attributed to Spruce No. 1 Mine in 
either of the recent reports by WVDEP.  TED2 § 3.1.3. 
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conductivity levels or macroinvertebrate composition changes similar to those at the Dal-Tex 

Complex.  Ultimately, EPA fails to establish an unacceptable adverse effect on 404(c) resources, 

fails to establish that a change in the makeup of a subset of macroinvertebrates would be a 

“significant” loss of macroinvertebrates, and fails to establish that either this change in 

macroinvertebrates or EPA’s predicted rise in conductivity will have any impact on aquatic 

ecosystem health.  

A. Conductivity Was Evaluated During the Permit Proceedings, And EPA 
Presents Nothing New  

EPA first raised the issue of conductivity in 2002, in response to the proposed 

modification of the Section 402 permit.  Cmt. at 31-32.  EPA withdrew its objections and 

consented to the modification when WVDEP agreed to adopt conductivity monitoring and spoil 

handling measures to reduce conductivity.  Id. at 32.  The Corps also considered conductivity 

during the extensive NEPA review of the 404 permit.  See DEIS, Chapter 2 at pages 2-42, 2-63 

through 2-64; Chapter 3 at pages 3-36, 3-27, 3-81; FEIS, Table 2-2 at pages 2-94 through 2-98, 

2-103 (Comments EPA-9, EPA-11).  EPA raised the issue of conductivity in its comments on the 

DEIS, and the Corps addressed EPA’s conductivity concerns in the FEIS.  See FEIS, Table 2-2 at 

pages 2-94 through 2-98, 2-103 (Comments EPA-9, EPA-11).  At that point, EPA could have 

objected to the issuance of the permit under CWA Sections 404(q) or 404(c), but declined to do 

so, leaving the Corps’ permitting action as the final federal response on conductivity.37  See 

Coeur Alaska, Inc., 129 S. Ct. at 2458 (2009).   

The SMCRA, 402, and 404 permits, as well as the fill design and construction process, 

address EPA’s conductivity concerns through a number of protective measures designed to 

                                                 
37 Mingo Logan does not agree or concede that EPA has the authority under CWA 

Section 404(c) to base its action on an issue that is properly addressed under CWA Section 402. 
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minimize conductivity, and other water quality and aquatic impacts.  Fill material is tested for 

durability, and acid-producing material is segregated.  The West Virginia surface mining 

regulations require baseline monitoring for total dissolved solids (“TDS”) and conductivity, as 

well as quarterly monitoring.  Memorandum for Record at 15, Cmt. Ex. 5.  Overburden handling 

practice and sediment control structures are designed to manage drainage with minimum 

disruption down stream.  Id. at 11-12.   Mingo Logan must construct the authorized fills in a 

manner to minimize sediment loads in the stream and maximize sediment control sites.  Id. at 12.   

Finally, Mingo Logan has agreed to comprehensive monitoring for total suspended solids, TDS 

(conductivity), pH, and a series of water-soluble metals.  Id.  As a result, West Virginia issued a 

401 certification, which conclusively determines compliance with the State’s water quality 

standards.  See Letter from Randy Huffman, Dir., WVDEP, to Ginger Mullins, Chief, Operations 

& Readiness Div., Corps, Huntington Dist. (Dec. 19, 2005) (“401 Certification”), Cmt. Ex. 9; 

OVEC, 556 F.3d at 208 (“A § 401 certification is considered conclusive”); Cmt. § II.C.; 

Memorandum for Record at 14, Cmt. Ex. 5. 

The Recommended Determination repackages those same previously-addressed concerns, 

but does not raise any new issues or information.  Indeed, when EPA asked the Corps to suspend 

Mingo Logan’s 404 permit in this proceeding on conductivity grounds, the Corps stated that 

EPA had failed to raise any new information, but “rather a new method for evaluating previously 

considered information.”  Memorandum for Record at 5, Cmt. Ex. 5.  Moreover, of the six sites 

references in the 2008 Pond study on which EPA relies, five were evaluated by the Corps in the 

NEPA review.  Id. at 6.  The Corps noted that by eliminating more tolerant species and all other 

measures of aquatic system quality in its analysis, EPA is asserting an increased likelihood of 

impairment based on a narrow metric that fails to consider the wide range of factors affecting 
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wildlife.  Id.  It is only through an exclusive focus of an extremely narrow metric and a failure to 

consider more tolerant Ephemeroptera, Plecoptera, and Trichoptera (“EPT”) species, other 

measures of macroinvertebrate health, and the wide range of factors affecting aquatic wildlife 

that EPA is able to claim an increased likelihood of some form of impairment.  The Corps found 

this neither new nor persuasive.  See id. at 5-6.38  In short, EPA raises the same concerns here as 

it did in the permit proceedings, where those concerns were appropriately addressed, with EPA’s 

concurrance. 

B. There Is No Enforceable Conductivity Standard for EPA To Apply  

The source of EPA’s conductivity arguments appears to be an ad hoc conductivity limit 

of 500 µS/cm.  See Cmt § V.D.1.  EPA first proposed its ad hoc conductivity limit in April 2010 

through the publication of a series of documents.39  The proposed ad hoc conductivity limit has 

not been subjected to notice and comment, its scientific bases have not been fully vetted, and is 

neither a Section 303 water quality standard nor a Section 304(a) water quality criterion.40  

                                                 
38 Indeed, the Corp’s response is a comprehensive refutation of EPA’s scientific claims 

surrounding conductivity.  See Memorandum for Record, Cmt. Ex. 5. 
39 On April 1, 2010, EPA published a series of documents titled Improving EPA Review 

of Appalachian Surface Coal Mining Operations Under the Clean Water Act, National 
Environmental Policy Act, and the Environmental Justice Executive Order (Apr. 1, 2010), 
available at 
http://www.epa.gov/Wetlands/guidance/pdf/appalachian_mtntop_mining_detailed.pdf.  Among 
other things, these documents presumptively apply EPA’s ad hoc conductivity limit to Section 
402 and Section 404 permits.  On April 12, 2010, EPA published A Field-Based Aquatic Life 
Benchmark for Conductivity in Central Appalachian Streams, which sets forth the basis for 
EPA’s ad hoc conductivity limit of 500 µS/cm.  See 
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=220171. 

40 The National Mining Association (“NMA”) has brought suit against EPA in the United 
States District Court for the District of Columbia.  Complaint for Declaratory and Injunctive 
Relief, NMA v. Jackson, No. 1:10-cv-01220 (D.D.C. filed July 20, 2010).  Mingo Logan agrees 
with NMA that the series of documents that EPA published in April 2010 must comply with the 
Administrative Procedure Act (“APA”) and go through notice and comment rulemaking 
procedures.  Despite the failure to comply with the APA, EPA is nonetheless applying the ad hoc 
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Moreover, the 404(b)(1) Guidelines, on which EPA bases its authority to review water quality,41 

only permit consideration of the State’s water quality standards.  See Section IV.C.3, infra.  

There is no state numeric water quality standard for conductivity, however, and the State of West 

Virginia has explicitly rejected consideration of conductivity alone in applying its narrative water 

quality criteria.  Consequently, there is no legally enforceable conductivity standard for EPA to 

apply. 

The proposed conductivity limit is not a water quality standard, as that term is defined 

under CWA Section 303.  As Mingo Logan has explained, the State has primary authority over 

its own water quality standard program, and in this case West Virginia has not adopted a numeric 

water quality standard for conductivity.  If EPA disagrees with the State on some aspect of its 

water quality standards, then EPA must make a specific determination that the State’s standards 

are inadequate and thereafter follow a process for promulgating replacement standards.  See Cmt. 

§ V.D.  EPA has not done so. 

The proposed conductivity limit is also not a “criteri[on] for water quality,” which EPA is 

authorized to promulgate pursuant to Section 304(a) of the CWA.  See 33 U.S.C. § 1314(a).  

EPA has not followed the statutorily-prescribed process for creating a formal criterion, but has 

instead simply created the proposed conductivity limit for its own purposes, outside of any 

statutory or regulatory regime.  EPA convened a panel of the Science Advisory Board (“SAB”) 

to review the proposed ad hoc conductivity limit, and acknowledged in its charge to the SAB 

panel that it may consider pursuing such 304(a) criteria for conductivity in the future but that the 

Agency had not yet decided whether or how to do so.  In any event, the method used to derive 

                                                                                                                                                             
conductivity limit to NMA members.  This 404(c) action is an excellent example of the unlawful 
application of EPA’s proposed limit. 

41 Mingo Logan disputes this authority.  Cmt. § V.D. 
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the proposed conductivity limit deviates from EPA’s standard methodology for establishing 

304(a) criteria in a manner that would need to be vetted and reconciled through the statutorily 

prescribed process for adopting 304(a) criteria.42  See 33 U.S.C. § 1314(a).  Based on the panel’s 

draft report, the method will require considerable additional work, data and information before 

being used for regulatory or permitting purposes.  

Because the proposed conductivity limit is neither a Section 303 water quality standard 

nor a Section 304(a) criterion,43 EPA is left with the argument that the proposed conductivity 

limit can be applied through the 404(b)(1) Guidelines.  But, as Mingo Logan has explained, only 

the Corps has the authority to apply the guidelines.44  Moreover, the 404(b)(1) Guidelines 

                                                 
42 EPA’s proposed conductivity limit deviates from EPA's standard methodology for 

deriving water quality criteria in a number of significant ways.  By way of example, the report 
only considers the effects of conductivity on certain invertebrate species and then limits its 
consideration of possible confounding factors to only one genera of mayfly, Ephemeroptera.  
The report fails to consider other taxa and does not include the minimum of eight different 
families of aquatic organisms as required by EPA’s standard methodology (such as fish, mussels 
or aquatic plants).  EPA’s charge to the SAB was more limited than necessary for peer review of 
the proposed conductivity limit as a recommended water quality criterion.  Although outside 
their charge, the SAB panel made a point of noting the limitations in the data used to derive the 
conductivity limit and expressed concern that only macroinvertebrate genera were used to 
develop the limit.  “Although the WV database did not include fish, amphibians, or mollusks, it 
would be instructive to compare the differential response to conductivity among organisms 
groups when possible.”  EPA SAB, Review of Field-Based Aquatic Life Benchmark for 
Conductivity in Central Appalachian Streams at 10 (Sep. 28, 2010 Draft), available at 
http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/73efd038cd57
05ac852577ae004b972c!OpenDocument (hereinafter “SAB Draft Report”). 

43 Even assuming that the proposed conductivity limit was an applicable 303 water 
quality standard (adopted by the State and approved by EPA) or a 304(a) criterion, it would not 
be independently applicable.  Instead, it would need to be assessed and implemented through the 
State’s Section 402 NPDES permit and Section 401 water quality certification for the Corps’ 
Section 404 permit, because they are the exclusive means of regulating downstream water 
quality under the CWA.   These proceedings have come and gone; the State fully assessed 
compliance with applicable water quality standards and derived limits and conditions in the 
permits deemed necessary to ensure that those standards will be maintained.  EPA cannot second 
guess the State’s decision-making now by reference to a new, ad hoc conductivity limit that has 
neither the force nor effect of law.     

44 Cmt. V.C.1. 
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specifically exclude consideration of ad hoc water quality standards like the proposed 

conductivity limit.  

EPA appears to rest its claimed authority to enforce the 404(b)(1) Guidelines on the 

phrase “applicable water quality standards,” which appears therein.  See RD at 38.  However, 

EPA has defined the phrase “applicable water quality standards” to mean the water quality 

standards adopted by a state pursuant to the statutorily prescribed process under Section 303; in 

this case, West Virginia.  See 40 C.F.R. § 131.21(d); Alaska Clean Water Alliance v. Clarke, No. 

C96-1762R, 1997 WL 446499 (W.D. Wash. July 8, 1997).  As noted above, West Virginia has 

not adopted a numeric water quality standard for conductivity.  Instead, West Virginia has 

adopted a narrative standard designed to protect the State’s designated aquatic life use, and has 

soundly rejected the use of conductivity as a stand-alone metric for determining compliance with 

the narrative standard.  See WVDEP, “Justification and Background for Permitting Guidance for 

Surface Coal Mining Operations to Protect West Virginia’s Narrative Water Quality Standards, 

47 C.S.R. 2 §§ 3.2.e and 3.2.i” at 5-8 (Aug. 12, 2010) (hereinafter “Justification”) (attached as 

Exhibit 4).  Thus, the only “applicable water quality standard” is the State’s narrative standard, 

as interpreted by the state.45 

Moreover, EPA deliberately excluded consideration of other water quality metrics when 

adopting the 404(b)(1) Guidelines.  EPA initially proposed the 404(b)(1) Guidelines to require 

compliance with “any applicable State water quality standard, approved or promulgated by EPA 

under section 303 of the Act, or any applicable water quality criteria promulgated by EPA.”  44 

Fed. Reg. 54,222, 54,233 (Sep. 18, 1979).  In the final 404(b)(1) Guidelines, however, EPA 

                                                 
45 As Mingo Logan has explained, the State’s interpretation is controlling over any 

competing interpretation by EPA.  Am. Paper Inst., Inc. v. U.S. EPA, 996 F.2d 346 (D.C. Cir. 
1993); Cmt. III.C.   
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specifically limited the Guidelines to “any applicable state water quality standard,” which EPA 

explained were the State’s water quality standards in effect at the time.  45 Fed. Reg. 85,336, 

85,343 (Dec. 24, 1980).  Thus, EPA rejected consideration of the criterion promulgated by EPA.  

If the guidelines exclude consideration of 304(a) criteria properly promulgated by EPA, then 

they surely also exclude consideration of ad hoc limits that have not even gone through the 

304(a) rulemaking process.  Yet, EPA now seeks to include consideration of ad hoc limits that 

lack even the imprimatur of the CWA.  

C. EPA Fails To Take into Account Important Indicators of Ecological Health, 
and Instead Relies on Conductivity and Changes in EPT Composition, 
Which Are Overly Narrow Indicators of Ecosystem Health 

The Recommended Determination wrongly contends that the permitted fills will cause 

conductivity to rise, and that this rise will cause unacceptably adverse changes in 

macroinvertebrate communities.  EPA overstates the value of conductivity as an indicator of 

ecological health, misrepresents the potential impacts on the macroinvertebrate community, and 

fails to show any adverse effect to a 404(c) resource.   

The Recommended Determination misrepresents the relationship between conductivity 

and macroinvertebrates and compounds this error by inappropriately focusing on an extremely 

narrow change in the composition of a small part of the macroinvertebrate community, to the 

exclusion of far superior indicators of ecological health, such as the West Virginia Stream 

Condition Index (“WVSCI”).  West Virginia, which has primary authority over its water quality, 

has rejected EPA’s proposed reliance on conductivity and narrow macroinvertebrate composition 

changes.  EPA provides no reason to think these factors represent better, or even good, indicators 

of aquatic ecosystem health, much less that EPA’s predicted impacts will result in an 

unacceptable adverse effect on 404(c) resources.   
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1. EPA Focuses on Extremely Narrow Indicators of Aquatic Ecosystem 
Health 

Throughout the Recommended Determination and RD Appendix 1, EPA uses terms like 

“extirpate,” RD at 51, “impact,” id., “degrade,” id. at 52, “diversity,” id., “impaired,” id. at 57, 

“hinder,” id. at 58 “taxa loss,” RD App. 1 at 16, “richness,” id. at 6-8, “altered,” id. at 24, 

“affected,” id., “composition,” id., “shifts,” id. at 27, and “changes,” id.  In fact, Mingo Logan 

counts at least twenty-five discrete allegations in the Recommended Determination and RD 

Appendix 1.  As a result, EPA’s claim regarding the correlation between conductivity and 

macroinvertebrates is a moving target.46   

Cleared of all obfuscatory language and argumentation, EPA essentially claims that a rise 

in conductivity is correlated with a decrease in the total number of a subset of macroinvertebrate 

species, as well as an increase in more tolerant macroinvertebrate species.  See, e.g., RD at 52; 

RD App. 1 at 26-27, 32.  In other words, EPA predicts that subsequent sampling will find fewer 

individual organisms that are members of a certain subset of macroinvertebrate species, but more 

individual organisms that belong to other macroinvertebrate species.47  EPA provides no 

justification for focusing on this subtle change, which is insignificant, or this small subset of 

macroinvertebrates, which do not correlate with aquatic ecosystem health. 

                                                 
46 As EPA explains, conductivity is simply the ability of a solution to carry an electric 

current at a specific temperature.  RD at 47; TED2 § 3.2.1.  It is not a pollutant, but a rough 
measure of ions or TDS in the water.  TED2 § 3.2.1.  Conductivity can also be used to measure 
salinity, because most TDS are technically salts, but it does not provide information related to 
specific constituents in the water.  RD at 47; TED2 § 3.2.1.  It has no causative relationship with 
macroinvertebrates or other organisms.  Conductivity can be used as an indicator of water bodies 
that should be studied in greater detail, but it is not a good measure of aquatic ecosystem health.  
See Section IV.C.3, infra. 

47 EPA refers to this phenomena in a number of ways, but it is perhaps best characterized 
as a change in EPT composition.   
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a. EPA Focuses on a Narrow Subset of Macroinvertebrates, EPT, 
and Ignores Other Information 

Macroinvertebrates are a large grouping of organisms that lack backbones and are visible 

to the naked eye.  TED2 § 4.1.  The overall group of macroinvertebrates consists of 

approximately thirteen more specific groupings, called “Orders.”  Id. § 3.2.2.  Among these are 

Orders of insects, aquatic worms, crustaceans, and mollusks.  See EPA, “Benthic 

Macroinvertebrate Identification,” available at 

http://www.epa.gov/bioindicators/html/benthosid.html; WVDEP, WV Save Our Streams Field 

Guide to Aquatic Invertebrates, available at http://www.dep.wv.gov/ 

WWE/getinvolved/sos/Documents/Macroinvertebrates/WVSOSAdvanced_MacroGuide.pdf.  

Individual Orders can be divided further into “Families,” which can then be divided further into 

“Genus.”  Below Genus is the most specific category, “Species,” which represents distinct 

species of organisms.48    

The Recommended Determination focuses on just three Orders of insects:  

Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies), which are 

collectively known as “EPT.”  RD at 52; TED2 § 4.1.  Within these Orders are dozens of 

Families, and even larger numbers of Genus.49   

                                                 
48 All organisms are organized into this taxonomic classification system, from the 

broadest grouping down to individual species (Kingdom, Phylum, Class, Order, Family, Genus, 
Species).  All macroinvertebrate species fall under the Kingdom Animalia, the Phylum 
Arthopoda, Annelida, and Mollusca, and accordingly broader Classes, Orders, Families, and 
Genus.  A “taxa” is a reference to all of one taxonomic category.  For example “EPT taxa” refers 
to all species within the Ephemeroptera, Plecoptera, and Trichoptera Orders. 

49 For example, there are at least twenty-two families of caddisfly, see EPA, “Benthic 
Macroinvertebrate Identification.”  At the most specific level, there are over 2,000 distinct 
species of mayfly.  TED2 § 4.1. 
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Thus, EPT represent only a small element of the macroinvertebrate community.  As can 

be seen in Table 6 of the Recommended Determination, EPT species represent fewer than half of 

all species collected in Pigeonroost and Oldhouse.  RD at 53-54.  By focusing on EPT alone, 

EPA ignores ten entire Orders of macroinvertebrates, including Diptera, which are the most 

diverse group of insects in the aquatic environment, representing 40 percent of the insect taxa.  

GEI Consultants, Inc. Ecological Division, Final Report Technical Review:  A Field-based 

Aquatic Life Benchmark for Conductivity in Central Appalachian Streams at 11 (Sep. 2010) 

(hereinafter “GEI1”), Exhibit 5; RD at 53-54.   

But EPA narrows its focus even further within the EPT orders.  At some points, EPA 

limits its analysis to only Ephemeroptera (mayflies) and Plecoptera (stoneflies).  RD at 52; RD 

App. 1 at 7-9 (focusing on only 39, then 9, species).   At other points, EPA excludes 

consideration of several genera of mayfly and caddisfly.  RD App. 1 at 7-8.  In the development 

of the Observed/Expected (“O/E”) index, for example, EPA ignores the entire insect family 

Chironomidae, and excludes all taxa that appeared in less than 10 percent of samples.  RD App. 

1 at 10-11 n.4.  EPA also focuses on Ephemeroptera (mayflies) alone at the beginning of 

Appendix 1, and, as discussed further below, discounts confounders primarily through 

comparisons to Ephemeroptera.  See RD App. 1 at 23, 30.  Even within Ephemeroptera, EPA 

often focuses only on the most sensitive species.  See RD, App. 1 at 6  (discounting genera that 

appear in Spruce Fork, as well as Pigeonroost and Oldhouse).  In sum, the Recommended 

Determination focuses on an extremely narrow subset of macroinvertebrates, without 

establishing that a change in the composition of this narrow subset represents an unacceptable 

adverse effect, or will lead to a material decline in the overall health of the aquatic ecosystem.  

See Justification at 3. 
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b. A Change in the Composition of EPT Is Not The Same Thing 
as a Change in Abundance, or a Change in Diversity 

As noted above, EPA uses a variety of words to describe both the phenomena and the 

affected community that make up its claim.  This has the effect of confusing EPA’s very specific 

claim regarding a narrow group of macroinvertebrates with a number of related claims.  These 

should not be confused. 

Importantly, the Recommended Determination does not claim that the total number of 

macroinvertebrates located in the streams will decrease.  RD App. 1 at 30-31 (admitting that 

macroinvertebrate “abundance”50 and density may actually increase).  EPA provides no 

information to suggest that the authorized fills will reduce the abundance of macroinvertebrates 

in Pigeonroost, Oldhouse, or Spruce Fork.  See RD at 51-57.  In fact, studies of EPT composition 

changes in response to elevated conductivity have consistently failed to demonstrate a change in 

the overall abundance of macroinvertebrates.  TED2 § 4.1.  While certain species may become 

less abundant, other species become more abundant.  EPA also does not establish that the 

authorized fills will reduce either the abundance of EPT, or the abundance of EPT as a 

percentage of the total macroinvertebrate community in the streams.51  Indeed, EPA appears to 

                                                 
50 Taxa “abundance,” refers to the total number of organisms located in the study area, 

within that taxonomic category (e.g. mayflies, EPT, macroinvertebrates).  In response to the 
likelihood that the fills will not impact the abundance of macroinvertebrates, and may even 
increase it, EPA meekly argues that “an increase in these metrics is not always ‘beneficial.’”  RD 
App. 1 at 31.  EPA provides no factual support for this claim and does not cite to any data or 
studies. 

51 Percentage of EPT (%EPT) refers to the abundance of organisms within the Orders 
EPT, relative to the total abundance of macroinvertebrate organisms located in the study area.  
%EPT has been commonly used as a rough measure of stream and ecosystem health.  TED2 
§ 4.1. 
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concede that neither the total EPT nor percentage of EPT are likely to diminish.52  See RD App. 

1 at 26, 31-32.   

One section of the Recommended Determination meekly claims that the authorized 

discharges will decrease macroinvertebrate “diversity.”  RD at 52.53  The term “diversity” refers 

to the number of unique genus or species located in a specific sample.54  The primary support 

that EPA marshals for this claim is a technically inappropriate comparison to the Dal-Tex 

Complex, which is discussed further below.  RD at 55-56; see Section IV.D.   

A change in EPT composition, which is the Recommended Determination’s primary 

claim, does not necessarily indicate a decrease in diversity of macroinvertebrates or EPT.  TED2 

§ 4.1.1.  As EPA concedes, the data shows that a drop in the abundance of certain species would 

be accompanied by a corresponding increase in the abundance of other species. See, e.g., RD at 

52; RD App. 1 at 26-27, 32.  And EPA’s complete data set shows that different 

macroinvertebrate species react differently to changes in conductivity.  GEI1 at 7; GEI 

                                                 
52 EPA claims that %EPT is not a good measure of water quality because streams with 

poor water quality can also have a high %EPT.  RD App. 1 at 26-29.  EPA claims that although 
WVDEP does not rely on %EPT to assess water quality, it uses the WVSCI, “other scores [used 
in the WVSCI] can be high enough for %EPT to obscure any relationships (i.e., correlations and 
regression-type analyses) between biological response metrics and stressors.”  Id. at 27.  Not 
only does EPA not explain or support this vague claim, the only example EPA provides shows 
exactly the opposite.  See id. at 26-27 (discussing an example of a water body with high %EPT, 
that nonetheless has a very low WVSCI).  This is exactly what you would expect from WVSCI 
as a more comprehensive measure of water quality. This example shows that a high %EPT does 
not overwhelm the overall score, but rather that the WVSCI score is not unduly influenced by a 
single metric, whether it is %EPT or EPT richness. 

53 The primary support that EPA marshals for its claim that macroinvertebrate and/or 
EPT diversity is likely to decrease at Pigeonroost, Oldhouse, or Spruce Fork is a misguided and 
unsupportable comparison to the Dal-Tex Complex.  RD at 55-56.  This technically 
inappropriate comparison is discussed further below.    

54 For example, one hundred organisms from the same genus or species might constitute 
high abundance, but relatively low diversity.  If the one hundred organisms were each from a 
different genus, that would constitute high diversity, but the same level of abundance.  Diversity 
is synonymous with “richness.” 
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Consultants, Inc. Ecological Div., “Primary Technical Concerns with Proposed EPA 

Conductivity Benchmark” at 1 (undated) (hereinafter “GEI2”), Exhibit 6.  Some species decrease 

as conductivity rises, while others increase.  In addition, some species decrease when 

conductivity decreases, which is directly contrary to EPA’s proposed correlation.55  GEI1 at 7.  

Other species have more complex correlations with conductivity, and increase abundance at a set 

point of conductivity, or at extreme lows or extreme highs.  GEI2 at 1.  Thus, species that were 

not seen in previous samples – either because the species is too uncommon to have appeared in a 

sample, or because the relevant metric excludes rare species – may appear as conductivity 

increases.  See, e.g., RD App. 1 at 10-11 (excluding species that occur at fewer than 10 percent 

of sites from consideration in the O/E metric).   

2. A Mere Change in EPT Composition Does Not Independently Affect 
or Measure Aquatic Ecosystem Health 

EPA does not establish that its predicted change in EPT composition, which can have 

many causes, man-made and natural,56 will adversely affect aquatic ecosystem health, much less 

specific 404(c) resources.  In fact, EPA’s own data compels the conclusion that a specific EPT 

composition is not necessary to support all aquatic life uses.  

The composition of EPT (or macroinvertebrates) in a given stream can vary considerably.  

Indeed, the data presented by EPA shows that the EPT and macroinvertebrate communities vary 

considerably between Pigeonroost, Oldhouse, and Spruce Fork.  RD App. 1 at 6-8.  Table 2 in 

Appendix 1 shows that nine of the nineteen species of Ephemeroptera (mayflies) collected in 

                                                 
55 This suggests that factors other than conductivity are influencing macroinvertebrate 

composition and further calls into question the utility of EPA’s proposed conductivity limit.   
56 A change in the composition of EPT in a given stream can result from a number of 

causes, natural and man-made.  TED2 § 3.2.2.  Naturally occurring events, such as droughts, 
floods, and predator-prey interactions, may cause changes in these populations.  TED2 § 4.1.3. 
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Oldhouse and Pigeonroost appeared in only one creek or the other.  Similarly, ten of the sixteen 

species of Plecoptera (stoneflies) appeared in only one stream or the other.  Id. at 8.  The EPT 

composition in Seng Camp Creek was even more varied, and although EPA did not provide any 

data on the EPT composition of Spruce Fork, EPA indicated that it likely differs even further and 

lacks the sensitive EPT upon which the Recommended Decision inappropriately focuses.  See 

RD App. 1 at 6-8 (stating that “many” of the mayfly genera found in either Pigeonroost or 

Oldhouse “have not been collected in Spruce Fork”).   

A change in the composition of EPT does not represent a reduction in ecological stream 

function.  TED2 § 3.2.2.  If species that perform a particular ecological function are reduced in 

number, they are replaced by other species that fill that niche.  TED2 § 4.1.1.  Data presented by 

CH2M HILL in the accompanying report, as well as numerous commenters to EPA’s proposed 

conductivity limit, indicate that mined and unmined streams have approximately the same 

number of species within each feeding group (trophic level).  This indicates that although mined 

streams saw a change in the composition of EPT, this change did not lead to a substantive change 

in feeding groups, and those streams did not see a substantive effect on the composition or 

function of these communities.57  Id.  These changes in EPT composition do not indicate 

degradation of aquatic life health because such changes do not necessarily result in losses in the 

functions of the EPT community as a whole.  Id. 

Moreover, this change in EPT composition does not indicate any impact on higher 

trophic level biota, because any decline in one population will be replaced by another that still 

satisfies the functional demands for the organisms that depend on macroinvertebrates.  Id.  In 

                                                 
57 EPA counters that the composition of feeding groups may change when the 

composition of EPT changes.  RD App. 1 at 24.  One would expect this to be the case, however, 
and EPA notably does not allege that the function of the feeding groups will diminish.  See id. 
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fact, EPA makes no allegation that a change in EPT composition will result in an impact on 

higher trophic level species.  This is because fish, birds, and other species that rely on 

macroinvertebrates are generalists, and are not dependent on a specific species of EPT. After 

analyzing EPA’s data, CH2M HILL concluded that there was no evidence that a change in EPT 

composition impacts higher trophic level biota.  Id. 

3. West Virginia Uses a Far More Comprehensive Measure of 
Macroinvertebrate Populations as an Indicator of Ecosystem Health 

Conductivity is sometimes used as an indicator of the ionic composition of a waterbody 

when data on specific constituents are lacking.  TED2 § 3.2.1.  At most, conductivity can be used 

as an indicator or heuristic to highlight water bodies that should be studied in greater detail.58  

EPA claims that conductivity is also “a good predictor of aquatic life use impairment.”  RD at 

47-48.59  In fact, however, conductivity is a poor predictor of impairment.   

As the Corps explained, conductivity is far too broad and generic to be useful in 

managing water quality or ecosystem health.  Justification at 2.  West Virginia has also rejected 

conductivity as a stand-alone metric, because “more than a simple conductivity measurement is 

                                                 
58 It is not unlike the Body Mass Index (“BMI”) that epidemiologists, dieticians, and 

other health researchers use to assess a healthy body weight.  Although it is useful on a 
population level, in the absence of additional health information, it is not particularly adept at 
assessing the health of an individual person. 

59 In support of this claim, EPA cites to the Pond et al. 2008 study, which EPA proffers to 
support the conclusion that conductivity levels above 500 µS/cm are “strongly associated with 
high probability of degradation of native biota.”  RD at 48; RD App. 1 at 14.  Both West Virginia 
and the Corps find EPA’s reliance on the Pond study misplaced, because it ignores the numerous 
other important factors supporting aquatic life and is self-fulfilling.  See Memorandum for 
Record at 6, Cmt. Ex. 5; Justification at 3.  Although EPA claims that conductivity can 
independently indicate impairment, the study also used conductivity as an indicator of mining 
disturbance, which is self-serving, and eliminated more tolerant species from the analysis, which 
in turn increased the likelihood of demonstrating impairment.  See Memorandum for Record at 6, 
Cmt. Ex. 5.  As the Corps’ wrote, the study did not include caddisflies and “eliminated the more 
tolerant species of mayflies, which lowers the stream’s scores and increase the likelihood of an 
impairment determination.”  Id. at 5-6. 
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necessary to determine the heath of a stream.”  Id. at 5.  Instead, West Virginia uses the WVSCI, 

among other factors affecting the aquatic ecosystem, to enforce the State’s narrative water 

quality standards.  Id. at 4. 

WVSCI, which was developed under EPA contract, assesses six benthic 

macroinvertebrates metrics: total number of taxa, total number of EPT taxa, percentage of 

organisms that are EPT, percentage of organisms that are Chironomidae (midges), percentage of 

organisms in the top two dominant taxa, and the Hilsenhoff Biotic Index.  These six metrics are 

combined into a single multimetric index, including consideration of algae, invertebrates, fish, 

stream structure and/or function.  Justification at 5.  In addition to WVSCI, West Virginia takes a 

holistic approach and reviews other factors affecting the aquatic ecosystem to enforce its 

narrative water quality standards.  Id. at 4.   

The Recommended Determination, by contrast, unjustifiably focuses exclusively on a 

single metric: a change in the composition of EPT.  This analysis ignores five of the six 

macroinvertebrate metrics used in WVSCI, which are designed to give a complete picture of 

macroinvertebrate health.  The Recommended Determination also ignores all of the other metrics 

reviewed by the State and is a stark contrast to WVSCI’s comprehensive assessment of aquatic 

ecosystem health.  Such a narrow focus on a single macroinvertebrate metric is an inappropriate 

measure of impairment, significant adverse impact, or compliance with narrative water quality 

standards.  See id. at 3; Memorandum for Record at 7, Cmt. Ex. 5.   

West Virginia does not use a change in EPT composition as an indicator of aquatic 

ecosystem health or to determine compliance with its narrative water quality standards.  
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Justification at 3.60  Unless there is evidence that a change in EPT composition has had a 

significant adverse impact on the rest of the aquatic ecosystem, a change in EPT composition 

alone will not result in a violation or degradation of West Virginia’s narrative water quality 

standard.  Id. at 6.  West Virginia analyzed the use of conductivity and a change in EPT 

composition, and concluded that “EPA’s proposed limits are too narrowly focused on a single 

parameter and single aquatic species to determine the health of the impacted watershed.”  Id. at 

7.  “An ecosystem does not exist at a single point and, accordingly, its health cannot be assessed 

at a single point.”  Id. at 3. 

EPA’s myopic focus on EPT composition obscures the fact that conductivity is poorly 

correlated with WVSCI scores.  West Virginia considers streams that receive a WVSCI score 

below 60.6 to be impaired.  Id. at 5.  Figure 1, which also appears in the WVDEP Justification 

document and is similar to one included in the initial CH2M HILL report (TED, Cmt. App.), 

makes clear that the “correlation” between conductivity and aquatic life use is tenuous at best.  

See Justification at 6.   

 

                                                 
60 EPA claims that “WVDEP has acknowledged that a ‘shift’ in the macroinvertebrate 

community can constitute impairment.”  RD App. 1 at 32 (emphasis omitted).  This is refuted by 
the Justification, and the sentence cited by EPA to support this outlandish claim specifically 
states that such impairment is best measured by the WVSCI.  Id. 
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Figure 1. WVSCI Scores and Conductivity.  TED2 § 3.2.3. 
 

At very low conductivities, a huge number of streams have WVSCI scores below 60.6, 

and at a conductivity of 1000 µS/cm – double the ad hoc limit proposed by EPA – many streams 

had WVSCI scores above 60.6.61  The variability in values for number of taxa is wide, 

suggesting that other stressors are better predicators of attainment or impairment.  See 

Justification at 6 (“native aquatic life is protected at various values and ranges of specific 

conductance”).  Both the Corps and West Virginia find the WVSCI assessment to be a more 

comprehensive and superior measure of water quality, which correlated poorly with conductivity 

scores.  Memorandum for Record at 6-7, Cmt. Ex. 5; Justification at 6-8.  The WVDEP called it 

a “loose and questionable causal relationship between conductivity and stream impairment,” and 

                                                 
61 A WVSCI score above 68 indicates fill support of aquatic life uses, but West Virginia 

uses 68 as an impairment threshold in order to account for sampling errors to avoid 
misclassifications.  Justification, at 5.  EPA attempts to strengthen the relationship between 
conductivity and WVSCI scores by unilaterally raising the reference value of 68 to 72.  EPA 
simply asserts, with no supporting data, that a review of all reference sites indicates that the 5th 
percentile of the reference scores is actually 72. See RD App. 1 at 17. 
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concluded that “regulation solely via an indicator such as specific conductance is not the best 

way to protect against excursions from [the State’s] narrative [water quality] standards.”  

Justification at 6, 8.62   

Although West Virginia uses WVSCI and other factors to determine “impairment,” EPA 

proposes its own method of determining impairment using the O/E index.  See RD at 56, RD 

App. 1 at 14-15.  First, EPA declares that the 5th percentile of the reference site scores within the 

O/E index is an appropriate measure of impairment, because the WVSCI uses the 5th percentile 

of reference site WVSCI scores to create its impairment threshold.  See id.  This attempt to 

equate the O/E index and WVSCI ignores the obvious fact that the scores and the indexes 

themselves measure completely different things.  Having equated the O/E and WVSCI, EPA 

declares that 85 percent of the sites in the Pond study with conductivity above 500 µS/cm were 

“impaired” and that O/E scores below the 5th percentile value represent an “unacceptable 

adverse effect.”  RD App. 1 at 11, 14-15.  EPA provides no information to suggest that this 

conflation of O/E with WVSCI is appropriate, and it appears as if EPA has engaged in this 

exercise in order to circumvent the fact that the appropriate metric for determining impairment, 

WVSCI score, is poorly correlated with EPA’s proposed conductivity limit. 

4. EPA’s Proposed Correlation Between Conductivity and a Change in 
EPT Composition Ignores a Wide Range of Confounding Variables 

EPA’s contention that increased conductivity is strongly correlated with a change in the 

composition of EPT ignores other factors similarly correlated with a change in the composition 

                                                 
62 WVDEP adds that under the EPA-approved TMDL process, conductivity does not 

even become a likely stressor of a stream until it reaches 1075-1532.9 µS/cm, two to three times 
EPA’s recommended limit.  Justification at 7. 
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of EPT.63  EPA provides no information to suggest that these other factors do not account for 

some or most of EPA’s predicted change in EPT composition.  Indeed the data suggests that this 

is what is occurring.   

There are numerous other causes of changes in macroinvertebrate composition that 

EPA’s proposed conductivity limit does not measure.  These include changes to dissolved 

oxygen, hydrology, nutrients, organic-matter, pH, salinity, sediment loads, suspended solids, 

turbidity, water temperature, habitat, chemical levels, land use, droughts, floods, and interspecies 

competition, among others.  EPA provides no data to suggest that these factors do not influence 

ecosystem health and the composition of the EPT community.64  In fact, EPA acknowledges that 

“habitat can strongly affect” the composition of the macroinvertebrate community.  RD App. 1 at 

16.  This is confirmed by various studies which show that habitat is an important contributor to 

the health of the aquatic ecosystem. 

Despite the importance of habitat, EPA did not adequately analyze habitat as a 

confounding variable.  Instead, EPA’s O/E scores were based on sites with uniformly favorable 

habitat, and are therefore unreliably skewed.  Only 5 of the 40 sites studied had habitat scores 

                                                 
63 EPA attempts to establish its proposed conductivity limit without any independent 

laboratory exposure studies.  Instead, EPA has picked one metric that is correlated with a change 
in the composition of EPT (of which there are many) and declared it to be the cause of all 
observable macroinvertebrate community structure changes in extremely variable environments.  
EPA has not identified any published study indicating that sensitive invertebrate taxa exhibit 
acute or significant chronic toxicity at the proposed conductivity limit.  If the proposed 
conductivity limit does have some toxicological significance, then EPA should be able to 
demonstrate some evidence that the particular EPT species EPA focuses on have a sensitivity to 
one or more of the water constituents that conductivity measures.  Yet, EPA makes no attempt to 
explain the specific mechanisms of ion toxicity and has provided no toxicological explanation 
for the supposed causal relationship between the proposed conductivity limit and the specific 
EPT species. 

64 By merely arguing that conductivity is a superior indicator of changes in EPT 
composition, EPA implicitly concedes that other factors, which are not measured by 
conductivity, impact EPT composition.  
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less than 140.  TED2 § 3.2.2.  Without a representative selection of habitat scores, EPA could not 

meaningfully assess the impact of habitat on EPT scores.  Id.  This is a significant omission, 

since habitat is a better predictor of degradation, as measured by WVSCI scores.  Id. 

In order to discount confounding factors, EPA primarily compared those factors to 

Ephemeroptera (mayflies), and excluded consideration of the rest of the macroinvertebrate 

community.  GEI1 at 21; GEI2; TED2 § 3.2.2.65  This is inappropriate because the proposed 

correlation is between conductivity and all three Orders of EPT, not just Ephemeroptera.  In 

order to appropriately address confounders, EPA must analyze their relationship with all of EPT, 

not simply the one (E) that shows the weakest correlation. 

EPA’s inappropriate method of discounting confounders also ignores the fact that 

Ephemeroptera represent only 16.5 percent of the genera in the dataset analyzed by EPA.  And as 

commenters to the proposed conductivity limit have noted, there is no clear relationship between 

the number of Ephemeroptera genera and conductivity.  TED2 § 3.2.2; GEI1 at 20.  Figure 2 

shows the poor the correlation between Ephemeroptera and conductivity. 

                                                 
65 To distinguish impoundment as a factor, for example, EPA relies on the correlation 

between Ephemeroptera and conductivity at impounded sites.  RD App. 1 at 23.  
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Figure 2.  Total Ephemeroptera Genera and Conductivity.  TED2 § 3.2.2. 
 

The fact that Ephemeroptera are poorly correlated with conductivity undermines both 

EPA’s analysis of confounders and EPA’s proposed conductivity limit itself.  If a poor 

correlation with Ephemeroptera is a sufficient reason to discount confounders, then the same 

poor correlation with conductivity should eliminate conductivity as well.  Such inconsistent 

evaluation of conductivity and various confounders undermines EPA’s proposed conductivity 

level and calls into question EPA’s failure to independently examine other confounders.   

D. EPA’s Estimate of a Change in EPT Composition Is Based Entirely on an 
Unsupportable Comparison to the Dal-Tex Complex 

EPA generates its projected change in EPT composition by comparing the existing 

condition of Pigeonroost and Oldhouse to the existing condition of Beech Creek and other 

receiving streams within the Dal-Tex Complex.  RD at 51-58.  On that basis, EPA speculates that 

the condition of Pigeonroost and Oldhouse after the completion of the Spruce No. 1 Mine will 
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mirror the current condition of Beech Creek.  Id. at 51.  But EPA cannot support any such 

prediction. 

EPA misleadingly contends that “the 2006 Spruce No. 1 EIS states that impacts from the 

Spruce No. 1 Mine are expected to be similar to those from the Dal-Tex operation.”  Id.  As 

Mingo Logan has explained, the DEIS says no such thing.  See id. at 37.  The quoted language 

instead refers to similarities in “topography, geology, and mineral resources,” not water quality 

impacts and impacts on the aquatic ecosystem.  DEIS at 3-15.  Thus, the principal justification 

for comparing modern day Pigeonroost, Oldhouse and Spruce Fork to modern day Dal-Tex is 

unsupported by the only material cited by EPA.     

Moreover, while the Spruce No. 1 Mine and the Dal-Tex Complex are located in the 

same area of West Virginia, any similarities end there.  As explained above, the Dal-Tex 

Complex is almost three times as large as the Spruce No. 1 Mine on an acreage basis, includes 

underground mines, and has been actively mined since the early 1900s, much of it before the 

passage of SMCRA.  TED2 § 3.1.2.  Additionally, extensive historical underground mining is 

situated above the drainage and contributes discharges to the surface water system. As such, the 

Dal-Tex Mine site has multiple and significantly different source areas.  As Mingo Logan has 

also explained, modern mining practices and techniques further differentiate the Spruce No. 1 

Mine, and limit conductivity increases downstream.  See Section IV.A, supra. 

Aside from these important differences, EPA’s comparison between the Spruce No. 1 

subwatershed and the Dal-Tex subwatershed is flawed in its own right.  First and foremost, EPA 

provides no information about the EPT baseline of the Dal-Tex Complex before the extensive 

historical mining there.  As a result, EPA cannot demonstrate that the existing EPT population at 

the Dal-Tex Complex is the result of mining; much less a result of discharges of fill material 
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comparable to those authorized by Mingo Logan’s 404 permit.  Without a baseline, EPA has no 

basis for its statements like “past mining by Mingo Logan has led to the estimated extirpation of 

~70% of the native expected taxa in their adjacent Dal-Tex mine operation.”  RD at 56. 

Moreover, while EPA shows that the species of EPT vary between the Spruce No. 1 

subwatershed and the Dal-Tex subwatershed, see RD at 53-54, Table 6, EPA’s data also shows 

an equal if not greater variation between species of EPT as between Pigeonroost, Oldhouse and 

Seng Camp, see RD App. 1 at 7-8, Tables 2, 3.  This demonstrates how dynamic the EPT 

populations are, and how additional measures, as reflected in WVSCI, are needed to assess 

impacts to biotic integrity and wildlife inhabiting streams.   

E. EPA Has Not Demonstrated That the Authorized Fills Will Have an 
Unacceptable Adverse Effect on a 404(c) Resource  

EPA may not appropriately consider impacts to macroinvertebrates without 

demonstrating a resultant, unacceptable adverse impact to a 404(c) resource.  As Mingo Logan 

explained in its initial comment, macroinvertebrates are not “wildlife,” within the context of 

Section 404(c), or are otherwise a 404(c) resource.  See Cmt. at 90-91.  Yet, EPA has presented 

no information to suggest that an increase in conductivity or a change in EPT composition will 

adversely effect a 404(c) resource.   

Even if macroinvertebrates were a 404(c) resource, EPA presents no evidence that 

macroinvertebrate or EPT abundance in Spruce Fork will diminish after the Spruce No.1 Mine is 

fully constructed or that losses of macroinvertebrates or select EPT species in Pigeonroost or 

Oldhouse Creeks will be significant to the macroinvertebrate community or to aquatic ecosystem 

health.  EPA simply fails to demonstrate any unacceptable adverse impact to macroinvertebrates 

in the authorized fill or downstream.   
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1. EPA Provides No Information To Suggest That Trophic Function or 
Higher Order Biota Will Be Disrupted 

Not once in the Recommended Determination does EPA contend that the alleged impacts 

to macroinvertebrates will have an unacceptable adverse effect on higher trophic level biota, or 

any 404(c) resource.  Nor has EPA established that a change in EPT composition will cause any 

adverse impacts to predator species or other higher trophic level biota.  Indeed, the 

Recommended Determination does not once claim that a shift in the relative abundance of 

certain species of EPT is correlated with the populations or health of any of the 404(c) resources.  

Neither the Pond study, nor EPA’s proposed conductivity limit addresses impacts to fish or 

wildlife.66    

The Recommended Determination does not provide any data to suggest that a change in 

EPT composition will disrupt the trophic function of the EPT or macroinvertebrate communities.  

Any decline in one population of EPT species will be replaced by another that still satisfies the 

functional demands for the organisms that depend on macroinvertebrates.  TED2 § 4.1.1.  This is 

because fish, birds, and other species that rely on macroinvertebrates are generalists, and are not 

dependent on a specific species of EPT.  Id. 

The most direct evidence that conductivity does not result in adverse effects to such 

higher trophic resources is that Spruce Fork, which has a conductivity value over 500 µS/cm, and 

a different distribution of EPT taxa than either Pigeonroost or Oldhouse, has maintained a 

healthy fish assemblage for the last 60 years.  RD at 32, 60; TED2 § 3.2.3. 

                                                 
66 The SAB panel pointedly noted that only macroinvertebrate genera were used to 

develop the proposed conductivity limit, and that “the WV database did not include fish, 
amphibians or mollusks.”  SAB Draft Report at 10. 
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2. EPA Fails To Demonstrate an Unacceptable Adverse Effect Within 
the Footprint of the Authorized Fill  

EPA asserts that the macroinvertebrates that live within the footprint of the authorized fill 

will be destroyed.  RD at 51. But EPA provides no reason to think that the macroinvertebrate 

community as a whole will suffer any significant effect from this loss.  TED2 § 3.2.2; 4.1.1.  

Instead, EPA simply assumes that any potential loss of certain EPT species within the footprint 

of the fill will be significant.  RD at 51.  EPA provides no data to support this assumption.  In 

fact, any loss of EPT in the footprint of the fills will have an inconsequential impact on the 

macroinvertebrate and EPT community in the area and an inconsequential impact on downstream 

macroinvertebrate and EPT abundance and diversity.  TED2 § 4.1.2.  EPA effectively concedes 

this point when it notes that the macroinvertebrates with which it is concerned are “naturally 

ubiquitous across the region, not rare, or endangered.”  RD App. 1 at 32.  Any loss of sensitive 

EPT cannot therefore have any “significant” impact on the species community within the area. 

Indeed, such impacts to macroinvertebrates would also be expected at any surface mine 

in the United States, and any fill requiring a 404 permit.  Macroinvertebrates inhabit all waters of 

the United States, and any fill placed in such waters will inevitably impact macroinvertebrates to 

some degree.  If EPA could base its 404(c) determination on fill impacts to macroinvertebrates, it 

would destroy the carefully balanced structure of the 404 permitting process.  Section 404(c) 

would become the rule, not the exception, and would render every 404 permit uncertain and 

subject to the whim of EPA.  This proves too much and greatly exceeds the circumscribed 

authority that Congress granted EPA under Section 404(c) as a small check in the overall 404 

statutory scheme, which explicitly approves the discharge of fill material into waters of the 

United States.   
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3. EPA Has Failed To Demonstrate That the Authorized Discharges Will 
Have an Unacceptable Adverse Effect Downstream67  

The central thrust of EPA’s conductivity and macroinvertebrate argument is that the 

permitted fills in Pigeonroost and Oldhouse will cause conductivity to rise in those streams and 

in Spruce Fork, and lead to a change in EPT composition.  This argument suffers from several 

flaws.   

First, the flow and watershed contribution of Pigeonroost and Oldhouse to Spruce Fork is 

nominal.  Pigeonroost and Oldhouse constitute only 9.92 percent of the watershed at the point 

just downstream of the Spruce No. 1 Mine.  Moreover, these two streams represent only 6.6 

percent of the measureable flow at that point.  They are therefore not significant contributors to 

the Spruce Fork watershed, and do not provide significant dilutive capacity.   

Second, EPA concedes that few if any sensitive EPT live in Spruce Fork.  RD App. 1 at 

6.  And few of the tolerant EPT found in Spruce Fork are found in Pigeonroost and Oldhouse.  

See RD App. 1 at 26.  Thus, without regard to the permitted fills in Pigeonroost and Oldhouse, 

whatever sensitive EPT may be in those creeks are not providing any benefit to the EPT 

composition in Spruce Fork.  As a result, EPA cannot demonstrate that any change in the EPT 

composition in Pigeonroost and Oldhouse will adversely impact the ecological health in Spruce 

Fork.     

Third, EPA does not establish whether any conductivity increase in Spruce Fork will 

come from the permitted discharges, the upland activities at the mine regulated under SMCRA, 

or some other factor like habitat change.  Conductivity results from rainfall or other water 

sources running across exposed rock and soil.  TED2 § 3.2.1.  It does not result from the 

                                                 
67 Mingo Logan does not believe that EPA has the authority to base the exercise of its 

404(c) authority on downstream impacts, where the downstream discharges are controlled by a 
permit issued under Section 402.  Cmt. V.A. 
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authorized discharges, per se, and in fact conductivity would be expected to rise somewhat 

whether the permitted fills were constructed or not.68  Id.  All areas of the mine site that would 

expose rock are potential causes of an increase in conductivity (as are agricultural and forestry 

operations to name a few).  All water on site that is exposed to rock and soil, whether rainfall or 

underground, is a potential source of increased conductivity.  Section 404(c), however, does not 

give EPA authority over other land uses, such as upland mining activities, or mining point source 

discharges regulated under Section 402.   

Fourth, EPA’s data makes clear that a change in EPT composition has numerous potential 

causes.69  EPA explicitly concedes that habitat causes such change, and the data suggests that 

habitat may in fact be a superior indicator.  TED2 § 3.2.2.  Because EPA cannot show that any 

projected EPT composition change will be caused by an increase in conductivity, or the water 

constituents measured by conductivity, EPA cannot base its Recommended Determination on a 

rise in conductivity.   

Fifth, even if EPA could demonstrate that a change in EPT composition resulted from the 

authorized discharges alone, EPA must still demonstrate that the effect is adverse and significant 

or unacceptable.  EPA cannot show either.  All streams have different compositions of EPT, and 

EPA has admitted that the relevant sensitive EPT are ubiquitous.  See RD App. 1 at 32.  If the 

                                                 
68 Elsewhere, EPA has suggested that its concerns about conductivity are raised by any 

land disturbance which exposes previously unweathered rock to the elements even when no 
filling is proposed.  For example, EPA has opposed draft Section 402 permits for mining 
ventures over issues concerning conductivity where the only discharges proposed were 
stormwater discharges from on-bench sediment control structures associated with a highwall 
mining operation.  See, e.g., Letter from Evelyn S. MacKnight, Chief, NPDES Permits Branch, 
EPA Region III, to Jeffrey Parsons, WVDEP (Oct. 28, 2010), Exhibit 7. 

69 Moreover, EPA cannot demonstrate that the decrease in abundance of certain species 
represents a loss of those organisms.  As the Pond study on which EPA relies acknowledges, a 
decrease in abundance may simply reflect relocation to a preferable habitat.  TED2 § 3.2.2. 
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species are everywhere, and every stream has a different EPT composition, then a shift in 

ubiquitous species for two creeks cannot be a significant adverse effect for macroinvertebrates 

within the region.   

V. EPA Has Not Established That Golden Algae Growth Is Likely or Even Plausible 

The Recommended Determination claims that the authorized fills: 

 “are likely to contribute to in stream conditions in or near Spruce Fork that 
may support the growth of golden algae (Pyrmnesium parvum).”   

RD at 60 (emphasis added).   The numerous caveats in this claim indicate that even EPA does 

not take it very seriously.  And with good reason. 

EPA’s concerns rest entirely on a bloom that occurred in 2009 in Dunkard Creek, West 

Virginia, approximately 225 miles from the Spruce No. 1 Mine.70  In all the years of mining in 

West Virginia and Pennsylvania, the 2009 incident in Dunkard Creek remains the only 

documented bloom of this toxic algae associated with a pond and creek downstream from a mine 

site.   

Importantly, Dunkard Creek differs markedly from the area around the Spruce No. 1 

Mine in water chemistry and stream conditions.  The 2009 algal bloom in Dunkard Creek was 

associated with a warm pond that fed into the creek during conditions of elevated chloride, 

sulfate, and conductivity.  Dunkard Creek had a conductivity value of over 25,000 µS/cm  in the 

area of the bloom.  By contrast, the conductivity values at Spruce No. 1 Mine sites averaged 20 

to 440 in 2008 and 2009, or approximately 50 to 1,000 times less than the conductivity value at 

Dunkard Creek during the bloom.   

                                                 
70 The operation associated with the Dunkard Creek incident is an underground mine, not 

a surface mine like the Spruce No. 1 Mine. 
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The Spruce No. 1 Mine sites are associated with much smaller intermittent headwater 

streams that are not comparable to the larger permanent Dunkard Creek.  TED2 § 4.3.1.  More 

importantly, Dunkard Creek is a chloride-dominated system, unlike the Spruce No. 1 Mine 

drainages.  For example, recently collected water quality data from the outlet pond at the Left 

Fork of Beech Creek showed a chloride concentration of 15 mg/L, at least 1,000-fold less than in 

Dunkard Creek during the golden algae bloom, which saw chloride of up to 6,000 mg/L.  TED2 

§ 4.3.1. 

 In short, EPA’s suggestion that stream chemistry at the Spruce No. 1 Mine resembles 

that of Dunkard Creek misses the mark by a factor of a 100 to 1,000.  There is simply no reason 

to expect the permitted fills to cause a golden algal bloom at the Spruce No. 1 Mine.   

VI. EPA’s Limited Discussion of Wildlife in the Recommended Determination Fails To 
Meet EPA’s Burden 

A. EPA Fails To Demonstrate an Unacceptable Adverse Effect on Salamanders 

The Proposed Determination estimated that the permitted fills would potentially extirpate 

20 million salamanders.  See 75 Fed. Reg. 16,788, 16,799 (Apr. 2, 2010).  The Recommended 

Determination reduces that estimated impact to salamanders by 99 percent.  RD at 58-59 

(estimating that 200,000 stream dwelling salamanders will be buried). 

As with macroinvertebrates, EPA overstates its case.  Salamanders of the type potentially 

impacted by the authorized fills are ubiquitous.  As a result, similar impacts to salamanders 

would be expected at any surface mine in West Virginia, indeed at many similar projects 

throughout the United States, such as highway construction and other infrastructure changes.  

Such impacts are to be expected at any fill requiring a 404 permit in a known salamander habitat.  

As such, EPA’s objection based on effects to common ubiquitous salamanders would again 

undermine the entire 404 program and effectively outlaw these types of permitted discharges.  
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This is directly contrary to Congress’ intent in creating Section 404 of the CWA and authorizing 

these fills in SMCRA.  See OVEC, 556 F.3d at 186, 190; Cmt. II.A.   

EPA contends that stream salamanders are not expected to return to the Spruce No. 1 

Mine site due to the burial of existing habitat and the inadequacy of proposed mitigation to 

replace the habitat required by these species.  RD at 59.  As detailed by CH2M HILL in the 

accompanying report, however, surveys of streamside salamanders conducted in valley fill and 

reference streams in southern West Virginia indicate that salamander populations are likely to 

persist in the downstream reaches of Pigeonroost Branch and Oldhouse Branch, with their 

diversity and abundance dependent in part on the availability of suitable rocky substrates.  TED2 

§ 4.2.  Although salamander abundance was greater in the reference streams, salamanders were 

still abundant in the valley fill streams, and species richness between the two groups was almost 

identical.  See TED2 § 4.2.    

B. EPA Has Not and Cannot Demonstrate Unacceptable Adverse Effects to Fish 

EPA concedes that there are few if any fish in Pigeonroost Branch and Oldhouse Branch.  

RD at 31 (“only a few species”).71  The potential loss of these few fish, which do not even appear 

year round, cannot be significant.   

EPA further acknowledges that “[t]he fish assemblages in Spruce Fork are in relatively 

good condition . . . [and] it appears that the fish within Spruce Fork are fairly tolerant of 

increases in conductivity and total dissolved solids.”  RD at 60.  Thus, the fills in the Seng Camp 

                                                 
71 EPA has not established the condition precedent that Pigeonroost, Oldhouse, or Spruce 

Fork contains a “fishery.”  Section 404(c) only authorizes EPA to withdraw a specification when 
it determines that there will be an unacceptable adverse effect on a “fishery.”  33 U.S.C. § 
1344(c).  The provision does not mention individual species, meaning that Congress intended 
404(c) to protect large-scale resources.  It is unreasonable to conclude that Congress included 
“fishery” along with similar large-scale resources and also intended “fish” to be separately 
included in wildlife.   
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Creek subwatershed have not adversely affected fish downstream.72  EPA presents no reason to 

expect that fills in Pigeonroost Branch and Oldhouse Branch will cause such an effect.  EPA has 

not established that selenium concentrations in Spruce Fork could conceivably exceed the 

numeric criterion for selenium, nor cause any significant bioaccumulation or other adverse effect 

on fish.   

C. EPA Fails To Demonstrate an Unacceptable Adverse Effect on Water 
Dependent Birds 

After contending in the Proposed Determination that the authorized fills would have 

unacceptable adverse effects on six separate species of birds, EPA now only claims that one 

species may be impacted.73  Yet, EPA fails to demonstrate that even the remaining species, the 

Louisiana waterthrush, will suffer any significant adverse impacts from the permitted fills. 

The waterthrush is not a federally-listed threatened or endangered species.  In fact, 

although the Louisiana waterthrush has been designated a bird of conservation concern (“BCC”) 

by the U.S. Fish and Wildlife Service, no state-listed or federally-listed threatened or endangered 

bird species (or candidate species) have been identified in or near the project area and no impacts 

to any such species are expected. 

                                                 
72 The last sentence regarding effects of degraded water quality due to selenium on 

downstream fish populations is incomplete (sentence cuts off) and is in any event contradicted by 
EPA’s admission that Spruce Fork has fish assemblages “in relatively good condition.”  RD at 
60.  Further, there is no evidence of impairment of fish or wildlife populations attributable to 
selenium discharges from Spruce No. 1 Mine and no reason to expect that there will be any such 
impairment as discussed above in the section of these comments regarding selenium. 

73 The basis for the Recommended Determination does not include any mention of other 
bird species, such as those EPA included in the Proposed Determination.  This includes the 
Kentucky warbler, the Cerulean warbler, the Swainson’s warbler, worm-eating warblers, and the 
wood thrush.  This is undoubtedly because, as Mingo Logan pointed out, none of these species 
are considered water-dependent.  Thus, the authorized fills into Pigeonroost Branch and 
Oldhouse Branch do not impact them.  Needless to say, Mingo Logan will be prejudiced if EPA 
reverses course and  relies upon these species in the future. 
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As Mingo Logan discussed in its initial comment, the waterthrush is not likely to be 

affected by the loss of riparian habitat associated with the Spruce No. 1 Mine. The bird prefers 

mature deciduous or mixed forests with moderate to sparse undergrowth near rapid-flowing 

streams with clear water (Cornell University, 2010b). The proposed project area contains young 

to middle-aged forests with relatively few mature trees.  Without suitable habitat, the bird is less 

likely to nest or roost at the project site.     

Also, changes in stream habitats are not likely to significantly affect potential foraging 

areas used by the waterthrush.  The bird’s diet is varied and is not composed solely of the more 

sensitive EPT that are common to headwater streams.  TED2 § 4.4.  As discussed at length 

above, EPA has not shown that there will be a decrease in macroinvertebrates or EPT.   Recent 

studies suggest that the relative abundance of all macroinvertebrate taxa was more important 

than EPT species richness.  TED2 § 4.4.  Because EPA cannot show that the Louisiana 

waterthrush inhabits the Spruce No. 1 Mine area, or that its diet depends on the composition of 

macroinvertebrates, EPA cannot base its 404(c) determination on impacts to the Louisiana 

waterthrush.   

VII. The Permit’s Mitigation Requirements Meet All Applicable Legal Requirements, 
Have a High Likelihood of Successfully Offsetting the Authorized Impacts, and Will 
Assure That the Overall Impacts Authorized Under the Permit Will Not Have an 
Unacceptable Adverse Impact on Wildlife 

Section V.C of the Recommended Determination alleges that there are “fundamental 

flaws with the proposed attempts to mitigate for unavoidable environmental impacts of the 

Spruce No. 1 mine,” RD App. 3 at 1, and that the mitigation provided for in the Compensatory 

Mitigation Plan (“CMP”) “is not likely to offset anticipated impacts.”  RD at 65.  However, this 

permit’s robust and comprehensive mitigation requirements are consistent with all applicable 

regulatory requirements, utilize all available and practicable methodologies for the assessment of 
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stream functions and mitigation success, provide for the determination of mitigation success 

based on the adoption of future functional assessment methodologies, and in the event of 

mitigation failure, require the applicant to undertake corrective action and/or additional 

mitigation sufficient to meet all performance standards, including the undertaking of stream 

restoration which has a documented history of success.  As a result, the stream mitigation for this 

permit has a high likelihood of successfully offsetting the authorized impacts. 

Before addressing the Recommended Determination’s substantive flaws regarding 

mitigation, Mingo Logan must point out several serious procedural deficiencies.  First, the 

Recommended Determination makes numerous statements that are unsupported by references or 

documentation, making it impossible for Mingo Logan to engage in meaningful comment on 

those claims.74  In addition, the Recommended Determination makes many claims and includes 

                                                 
74 For example, EPA asserts that “there are alternative configurations that would avoid 

much of the discharges to Pigeonroost Branch and Oldhouse Branch,” RD at 65, but EPA does 
not provide any information about those alternatives.  Mingo Logan cannot give a meaningful 
response to EPA’s assertion because EPA does not explain these “alternative configurations” or 
how they avoid discharges to the two creeks.  In addition, the following are unsupported 
statements included in the Recommended Determination and Appendix 3 for which a meaningful 
response cannot be made: (1) “Overall, through onsite visits and biological data collection, 
Region III conservatively estimates that, within the mine footprints of Right Fork Seng Camp, 
Pigeonroost, and Oldhouse Branch, over five miles of stream (~ 27,000 feet) are perennial.”  Id. 
at 67; (2) “Even when the sediment ditches are enhanced for benthic substrata and riparian 
vegetation, such as through adding boulder clusters every 500-1000 feet, resulting water quality 
will likely be so degraded that the ditches will not meet or exceed pre-mining water chemistry 
baselines.”  Id. at 69; (3) “As a result of this degraded water chemistry, these created waterbodies 
would be unlikely to support the healthy and diverse biological communities that they are 
intended to replace.”  Id.; (4) The post-mined environment creates “severely altered conditions in 
stream courses that are not destroyed by valley fills,” including “[a]ltered hydrograph with new 
flow regimes that markedly depart from that under which the streams have evolved” and 
“[a]ltered timing, temperature and chemical composition of post-mine discharges of water to 
receiving streams.”  Id. at 70; (5) Some of the regulatory definitions of ephemeral, intermittent 
and perennial streams “are based on arbitrary watershed areas or flow cutoffs.”  RD App. 3 at 1; 
(6) “Most scientists agree that classifying streams by single abiotic or hydrological parameters 
for assessing aquatic life potential is unsatisfactory . . . .” Id.; (7) “[T]he water quality [in on-
bench sediment ditches] (e.g., salinity) is so degraded that it could potentially foster the 
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many citations that were not included in its Proposed Determination75 and a number of the 

citations used in the Recommended Determination are not included in the list of references in 

Appendix 5.76  As such, Mingo Logan has been deprived of meaningful opportunity to comment 

on these claims and supporting citations. 

Second, EPA fails to articulate a clear relationship between the Recommended 

Determination and Appendix 3:  Mitigation Issues.  Several of the claims made in the text of the 

Recommended Determination are neither supported in the text nor by evidence in Appendix 3.77  

Moreover, Appendix 3 adds several factual contentions that are not articulated in the text of the 

Recommended Determination as grounds for EPA’s recommendation to revoke Mingo Logan’s 

Section 404 permit.78  Although these contentions do not and cannot form the basis for the 

                                                                                                                                                             
establishment of toxic Golden Algae.”  Id. at 6; (8) “Even when the sediment ditches are 
enhanced for benthic substrata and riparian vegetation (e.g., boulder clusters every 500-1,000 ft), 
the water quality will likely be so degraded that the ditches will not meet or exceed pre-mining 
WVSCI scores required by the permit’s Special Conditions.”  Id.; (9) “EPA has observed the 
following conditions in these sediment ditches, in comparison to natural high-gradient streams: 
1) Altered flow regime (e.g. unnaturally low velocities), 2) Altered temperature regime (e.g., 
extreme high temperatures), 3) Severely contaminated water (e.g., ions, metals), 4) Depauperate 
and tolerant biota (e.g., typical of roadside ditches/urban swales).”  Id. at 6-7. 

75 For example, in Appendix 3, EPA claims that there is no evidence that the 71 acres of 
riparian forest to be restored or created by Mingo Logan will replace lost natural riparian 
ecosystems.  RD App. 3 at 10.  Also, EPA contends that the connectivity channels provided for 
in the Spruce No. 1 Mine permit will not offset buried stream resources.  App. 3 at 11. 

76 For instance, “Fritz (2007)” is cited to on page 3 of Appendix 3, but the Appendix 5 list 
of references only includes “Fritz (2006).”  In addition, EPA cites to “(EPA-Wheeling 2007)” in 
the text of Appendix 3, RD App. 3 at 3, but the Appendix 5 list of references does not include a 
citation to “(EPA-Wheeling 2007).” 

77 For example, EPA states that “[d]ata show that water quality in these types of sediment 
ditches in the MTM region is typically highly degraded as a result of water in these ditches 
percolating through mine spoil,” but does not provide any support in the text or in Appendix 3 
for this statement or explain which data EPA is referring to.  RD at 69. 

78 For instance, in Appendix 3, EPA contends that the enhancement and restoration 
provided for in the Spruce permit are inadequate to replace the functions at the impacted creeks.  
RD App. 3 at 9-10.  In addition, in Appendix 3, EPA also claims that the riparian forest to be 
restored or created by Mingo Logan will not replace lost natural riparian ecosystems.  Id. at 10.  
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Recommended Determination, for the sake of completeness, Mingo Logan briefly addresses 

these contentions. 

Importantly, EPA does not dispute Mingo Logan’s comments in response to the Proposed 

Determination, that the mitigation required in the 404 permit comports with all applicable legal 

requirements for compensatory mitigation.  Of the regulatory materials for wetland and stream 

mitigation that were available during the lengthy permitting process,79 RGL 02-2 was the most 

detailed and recent explanation of compensatory mitigation requirements and the only one that 

dealt explicitly with stream mitigation.  See OVEC, 556 F.3d at 203-04 (relying on RGL 02-2 as 

the basis for determining the amount of stream compensation).  In the absence of standard 

functional assessment methods for the stream impacts and mitigation during the permitting 

process,80 and consistent with RGL 02-2, the mitigation requirements of Mingo Logan’s permit 

                                                                                                                                                             
Also, in the Appendix, EPA contends that the connectivity channels provided for in the Spruce 
No. 1 Mine permit will not offset buried stream resources.  Id. at 11.  None of these claims are 
made in the Recommended Determination.   

79 During the permit process, the applicable regulatory requirements for wetland and 
stream mitigation included the Corps regulations at 33 C.F.R. §§ 320.4(r), 325.4(a) (2007); the 
404(b)(1) Guidelines at 40 C.F.R. §§ 230.10(d), 230.70-.77 (2007); the Memorandum of 
Agreement Between the Environmental Protection Agency and the Department of the Army 
Concerning the Determination of Mitigation under the Clean Water Act Section 404(b)(1) 
Guidelines (Feb. 6, 1990), available at http://www.epa.gov/Wetlands/regs/mitigate.html 
(“Mitigation MOA”); and U.S. Army Corps of Engineers Regulatory Guidance Letter 02-2 
entitled “Guidance on Compensatory Mitigation Projects for Aquatic Resource Impacts Under 
the Corps Regulatory Program Pursuant to Section 404 of the Clean Water Act and Section 10 of 
the Rivers and Harbors Act of 1899” (Dec. 24, 2002), available at 
http://www.usace.army.mil/cecw/pages/rglsindx.aspx (“RGL 02-2”). 

80 Since the issuance of this permit, the Interagency Review Team, including the 
Huntington District, has recently issued the West Virginia Stream and Wetland Valuation Metric 
(May 13, 2010), available at http://www.lrh.usace.army.mil/ 
_kd/go.cfm?destination=Page&Pge_ID=1072 (“SWVM”) to be utilized in determining the 
mitigation credits to be awarded to stream mitigation banks, in-lieu fee programs, and permittee 
responsible mitigation in West Virginia.  Corps Huntington Dist., “Guidance on the West 
Virginia Interagency Review Team Initiatives Administered in Accordance with the 2008 Final 
Rule on Compensatory Mitigation for Losses of Aquatic Resources Within the U.S. Army Corps 
of Engineers, Huntington and Pittsburgh Districts” at 1, 6 (Feb. 1, 2010), available at 



 65 

are based on a linear footage, rather than a functional, basis.  Department of the Army Individual 

Clean Water Act Section 404 Permit Record of Decision for Mingo Logan Coal Company, 

Spruce Fork No. 1 Mine, File Number 199800436-3 at 33 (Jan. 2007) (“ROD”), Cmt. Ex. 29.  

Thus, the only compensatory mitigation measure that was required during the permitting process 

was stream replacement on a one-to-one linear foot basis.  OVEC, 556 F.3d at 204.81  The 

required mitigation for this permit exceeds a 2:1 linear foot ratio and far surpasses the applicable 

1:1 ratio for the permitted stream impacts.   

EPA nowhere attempts to demonstrate that the permit’s required mitigation falls short of 

these applicable regulatory requirements.  Rather, EPA seeks to overturn a mitigation program 

that fully complies with all applicable standards by simply casting doubt on its likelihood of 

success.  In this process, EPA effectively seeks to override the standards for mitigation applied 

by the Corps to this permit, defended by the United States in litigation, and affirmed by the 

Fourth Circuit in OVEC, 566 F.3d 177 (4th Cir. 2009).82  Section 404(c) simply does not confer 

such authority on EPA. 

                                                                                                                                                             
http://www.lrh.usace.army.mil/Documents/index.cfm?id=17046&pge_prg_id=11693&pge_id=1
072 (“Interagency Guidance on Compensatory Mitigation Rule”); Instruction Document, The 
West Virginia Stream and Wetland Valuation Metric (Mar. 2, 2010), available at 
http://www.lrh.usace.army.mil/Documents/index.cfm?id=17408&pge_prg_id=11693m&pge_id=
1072 (“SWVM Instruction Document”).   

81 More than one year after the Corps issued the permit, EPA and the Corps promulgated 
new mitigation regulations, but, consistent with the Administrative Procedure Act, these 
subsequent mitigation requirements do not apply to previously issued permits.  73 Fed. Reg. 
19,594, 19,608 (Apr. 10, 2008); see also OVEC, 556 F.3d at 198 n.14.  In any event, as discussed 
in previous comments, Mingo Logan’s permit is consistent with the applicable standard of the 
agencies’ new mitigation regulations because it provides for stream replacement on a one-to-one 
linear foot basis. 

82 On July 30, 2010, the Army and EPA issued guidance entitled “Assessment of Stream 
Ecosystem Structure and Function under Clean Water Act Section 404 Associated with Review 
of Permits for Appalachian Surface Coal Mining,” available at 
http://www.epa.gov/owow/wetlands/guidance/pdf/Stream_Guidance_final_073010.pdf (“Stream 
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Finally, EPA’s mitigation discussion focuses solely on the CMP and ignores the permit’s 

numerous and detailed requirements for stream mitigation, which assure that adequate mitigation 

will occur for the authorized impacts.  Specifically, the Corps has imposed a series of mitigation 

requirements for this permit that: (1) substantially exceed the 1:1 linear foot ratio established in 

applicable regulatory provisions; (2) establish a robust monitoring program that evaluates the 

effectiveness of mitigation on physical, chemical, and biological parameters in the mitigated 

streams; (3) set detailed minimum performance standards that, among other measures, utilize 

several EPA-developed assessment methods; (4) provide for adjustment of the performance 

standards to accommodate a new functional assessment method for headwater streams that may 

be developed or approved by EPA in the future; and (5) direct that corrective and remedial action 

and/or additional mitigation must be performed if the performance standards are not satisfied, 

including the undertaking of stream restoration.  Most of EPA’s arguments reflect EPA’s new 

view that some or all of the required mitigation will fail, but these arguments ignore the permit’s 

comprehensive mitigation requirements that not only establish performance conditions, but 

require remedial action in the event of failure. 

A. The Stream Creation Complies with Applicable Regulations, and EPA Does 
Not Meet its Burden to Demonstrate That the Mitigation Plan Will Be 
Unsuccessful  

EPA asserts that “[t]here is no evidence in the peer-reviewed literature that the type of 

stream creation included in the CMP will successfully replace lost biological function and 

comparable stream chemistry to high quality stream resources, such as the Pigeonroost Branch 

and Oldhouse Branch.”  RD at 66.  However, this assertion is inconsistent with EPA’s recent 

approval of Section 404 permits for three other sites that use onsite stream creation: Hobet 45, 

                                                                                                                                                             
Guidance”), but this guidance only applies to “future determinations” on section 404 permit 
applications.  Stream Guidance at 3. 
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Peg Fork and Pine Creek No. 1.  As shown in Exhibit 8, the mitigation plans approved by EPA at 

each of these sites provide for significant amounts of stream creation.  On a linear foot basis, 

stream creation accounts for approximately the same amount of mitigation for Peg Fork as 

restoration and enhancement, approximately double the amount of the mitigation for Hobet 45, 

and more than five times the amount for Pine Creek.  In addition, Pine Creek’s mitigation plan 

provides for the creation of 12 intermittent segments and four ephemeral segments of erosion 

control channels as well as 12 intermittent and four ephemeral connectivity channels—the very 

forms of stream creation whose efficacy EPA disputes for the Spruce No. 1 Mine permit.  In 

light of the significant amount of stream creation that EPA has approved for these recently 

permitted sites, it is inconsistent for EPA to maintain that the efficacy of all stream creation 

included in the Spruce Fork permit has not been demonstrated and is certain to fail.  Indeed, EPA 

bears the burden of establishing that the stream creation required by the permit will not succeed.  

A few studies conducted at unrelated sites showing that stream creation is difficult do not meet 

this burden, especially when EPA has recently approved of the use of stream creation in several 

comparable instances.   

 In any event, Mingo Logan disagrees with EPA’s extreme pessimism about the 

likelihood of success of the stream creation required by this particular permit.83  As discussed 

below, based on prior experience and improvements in mitigation techniques, the stream creation 

component of its overall mitigation plan will likely succeed.84 

                                                 
83 As explained in substantial detail in Mingo Logan’s previous comments, the mitigation 

required under this permit consists of stream restoration and enhancements as well as stream 
creation.  The Recommended Determination, in its articulated basis for its proposed 404(c) 
finding, ignores the restoration and enhancement component of the required mitigation 
altogether. 

84 See Sections VII.D. and H. on erosion control channels and connectivity channels, 
infra. 
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 As explained previously, the mitigation provided for in this permit is entirely 

consistent with all of the applicable compensatory mitigation requirements.85  As discussed in 

previous comments, at the time of permit issuance, all of the applicable regulatory provisions 

authorized stream creation as an acceptable form of mitigation, and none of them prohibited 

stream creation.86  In fact, in virtually identical circumstances to those applicable to this permit, 

the Fourth Circuit in OVEC ruled that creation is an acceptable form of mitigation for headwater 

streams in Appalachia.  OVEC, 556 F.3d at 205.     

   Finally, as explained at great length in Mingo Logan’s comments to the 

Proposed Determination, this permit is replete with conditions which assure that, even if EPA’s 

dire predictions about the failure of the permit’s stream creation techniques come to pass, 

adequate compensatory mitigation will be attained at this site.  Recognizing the uncertainty 

concerning the success of stream mitigation, the Special Conditions establish a robust monitoring 

program over a minimum of 10 years to evaluate whether the mitigation is satisfying detailed 

performance standards.  If those standards are not met, the Special Conditions require 

performance of corrective actions, adaptive management, and remedial measures on the 

mitigated stream segments or at new mitigation sites.  Thus, if the stream creation or other 

mitigation measures fail, as hypothesized by EPA, the Special Conditions clearly require that 

                                                 
85 However, in the Recommended Determination, EPA uses language from the new 

mitigation regulations promulgated by the Corps and EPA over one year after this permit was 
issued to evaluate the “likely efficacy of the compensatory mitigation proposed for the Spruce 
No. 1 Mine.”  RD at 66-67 n.19.  EPA’s quotation is a thinly veiled attempt to impose standards 
from the new mitigation regulations on a previously issued permit—an unlawful retroactive 
application of regulations. 

86 For example, the 404(b)(1) Guidelines provide for “habitat development . . . to produce 
a new or modified environmental state of higher ecological value by displacement of some or all 
of the existing environmental characteristics.”  40 C.F.R. § 230.75(d) (2007).  Similarly, both the 
Mitigation MOA and RGL 02-2 describe creation or establishment of new aquatic resources as a 
permissible form of mitigation.  Mitigation MOA, Section II.C.3; RGL 02-2, Section 2.e.1. 
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Mingo Logan must either revise the existing mitigation plan to meet the success criteria or 

provide additional mitigation.  Special Conditions 18, 19.  See Cmt. Ex. 1.  Such additional 

mitigation would likely include stream restoration, which the EPA recognizes has a documented 

history of success.  73 Fed. Reg. at 19,597; TED2 § 5.1. 

B. The Current Stream Classification Complies with Applicable Legal 
Standards and Is Not a Relevant Basis for Judging the Adequacy of 
Mitigation Required by the Permit 

EPA claims that the CMP is based upon a misclassification of impacts to perennial and 

intermittent streams87 and that this alleged misclassification “has a critical impact upon the type 

of mitigation that would be required to offset these impacts.”  RD at 67.  Moreover, EPA 

believes that “new field studies, using more up-to-date assessment tools, would provide a more 

accurate representation of the proposed impacts to water resources.”  RD App. 3 at 1.  Mingo 

Logan has already addressed this issue in its comments on EPA’s Proposed Determination.  

Although EPA asserts that “[d]efinitions of ephemeral, intermittent and perennial streams vary 

widely among regulatory agencies,” id., it does not dispute the applicable regulatory definitions 

                                                 
87 EPA relies on the 2003 Paybins paper as the basis for its determination that the 

mitigation provided for in this permit is based on a misclassification of stream resources, 
contending that the Paybins paper advocates the use of drainage area as the sole basis for 
determining perennial and intermittent streams.  RD App. 3 at 3-5.  However, the Paybins study 
used by EPA does not support EPA’s contention.  The study was conducted over a limited time 
period and with some inherent error given the data collection and analysis techniques.  TED2 § 
5.2.  The Paybins study does shed light on the inherent variability of first-order watersheds, but 
does not justify a definition of perennial or intermittent streams based exclusively on the 
drainage area acreages utilized by EPA.  Id.  In fact, the author acknowledges “the local 
conditions for small headwater basins are extremely variable, and relations of these conditions to 
intermittent and perennial points could not be defined within this limited study.”  K.S. Paybins, 
Flow Origin, Drainage Area, and Hydrologic Characteristics for Headwater Streams in the 
Mountaintop Coal-Mining Region of Southern West Virginia, 2000-01 at 18, Water Resources 
Investigation Rpt. 02-4300, U.S. Geological Survey, Charleston, WV (2003), available at 
http://pubs.usgs.gov/wri/wri02-4300/pdf/wri02-4300.book.pdf.  Thus, Paybins is a limited study 
which does not support a redefinition of stream classifications based exclusively on drainage 
area acreage. 
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that the Corps used for this permit.  The definitions of ephemeral, intermittent, and perennial 

streams that the Corps used for this permit are currently the only regulatory definitions within the 

Section 404 program.88   

Although EPA obliquely critiques the definitions with its assertion that “the presence or 

absence of continuous surface water alone is not a good predictor of aquatic life potential.”  RD 

App. 3 at 1, EPA, does not cite to a regulatory definition which supports either of its asserted 

grounds for defining perennial and intermittent streams.89  If EPA disagrees with the existing 

definitions, it should ask the Corps, the Office of Surface Mining Reclamation & Enforcement 

(“OSM”), or WVDEP to amend them and apply the amended definitions prospectively.  EPA 

may not, however, impose a new classification scheme retroactively.   

 During the lengthy permit process, EPA had ample opportunity to object under 

404(q) or 404(c) and raise any genuine issue of misclassification prior to the permit issuance.  

The streams at issue have not changed since that time.  And, as is evidenced by EPA’s reliance 

on the 2003 Paybins study, EPA’s argument for misclassification is primarily based on 

information that was available prior to permit issuance.90  EPA cannot lawfully revisit these 

issues three years after the permit has been issued. 

                                                 
88 The definitions of ephemeral, intermittent, and perennial streams are contained in the 

Corps nationwide general permit regulations.  72 Fed. Reg. 11,092, 11,196-97 (Mar. 12, 2007).   
89 In addition, EPA has proposed two different and conflicting grounds for classifying 

streams as perennial rather than using consistent criteria for stream classification.  For the 
Oldhouse Branch, EPA appears to be using a drainage area acreage criterion purportedly based 
on the Paybins study.  RD App. 3 at 2-3.  However, for the middle branch of Pigeonroost where 
the drainage acreage falls below the average threshold espoused by EPA, EPA uses some 
unarticulated biological criteria.  Id. at 5.  EPA’s use of these biological criteria call into question 
the validity or applicability of the drainage area acreage criterion.  In fact, these competing 
criteria justify the continued use of the existing regulatory definitions of ephemeral, intermittent, 
and perennial streams until more consistent and definitive results can be obtained.   

90 EPA also cites to on-the-ground field observations in the Spruce No. 1 Mine project 
area from 1999.  RD App. 3 at 3 (citing Green and Passmore, 1999). 
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 Even assuming that EPA could lawfully apply retroactively some new and 

unarticulated stream classification, at base the classification of the streams is irrelevant to the 

mitigation required for this particular permit.  As described above, applicable regulatory 

provisions require that “mitigation projects for streams should generally replace linear feet of 

stream on a one-to-one basis.”  RGL 02-2, Section 2.d.5.  This regulation does not specify that 

the replacement linear feet of stream should be any specific kind of stream.  Nor does the RGL 

establish a requirement for in-kind replacement for streams.  RGL 02-2, Section 2.h.  In fact, as 

the Fourth Circuit ruled when construing the 1:1 linear standard, “[n]othing in the Corps’ CWA 

guidance requires that only in-kind . . . mitigation measures be used.”  OVEC, 553 F.3d at 204.   

Furthermore, EPA misunderstands the import of classifying streams and ignores the 

protective requirements of the permit.91  Regardless of the applicable regulatory requirements, 

the Corps has included in this permit numerous performance measures that assess the aquatic life 

                                                 
91 EPA further claims that because of the alleged misclassification of streams, “any 

calculations of debits and credits, and subsequent offsets using the Stream Habitat Unit method 
(“SHU”), or any other known method or compensation ratio, would be misleading and not fully 
compensatory for the destroyed natural resources.”  RD App. 3 at 5.  However, there are several 
fundamental misunderstandings with this statement.  First, the SHU is not the basis for 
establishing compensatory mitigation requirements.  As explained in previous comments, the 
SHU methodology was used in the EIS as one means to gather and assess baseline data on the 
impacted streams, but it was not used by the Corps to determine the appropriate amount of 
mitigation.  Instead, based on the applicable provisions of RGL 02-2, the Corps based the 
mitigation on achieving at least a 1:1 ratio between the linear feet of impacted and mitigated 
streams.  Moreover, as discussed more fully in a later section, the permit’s performance 
measures were based on tests which directly or indirectly reflect the chemical and biological 
condition of the stream including EPA’s A Stream Index for West Virginia Wadeable Streams 
(Mar. 28, 2000, revised July 21, 2000), available at 
http://www.dep.wv.gov/WWE/watershed/bio_fish/Documents/WVSCI.pdf (“WVSCI”), and the 
EPA’s Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, 
Benthic Macroinvertebrates, and Fish (2d ed. 1999), available at 
http://water.epa.gov/scitech/monitoring/rsl/bioassessment/index.cfm (“RBP”).  The Corps was 
clear that its permit conditions, not stream classification, are the basis for mitigation 
performance.  
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potential in mitigation streams.  These performance standards ensure that the mitigation will 

offset the full range of adverse impacts related to the project, and that if the mitigation is 

inadequate, corrective actions, adaptive management, remedial measures and/or additional 

mitigation will be taken on the mitigated stream segments or at new mitigation sites to attain 

compensatory mitigation.  Thus, regardless of the appropriate classification for each of these 

streams, the permit assures that the lost aquatic life potential and other physical, chemical, and 

biological functions of the impacted streams will be offset by mitigation that provides 

comparable aquatic life potential and comparable functions.     

 Equally telling, even if EPA’s new approaches were utilized and stream 

classification were relevant to the adequacy of mitigation, the result would be the same, i.e., the 

classification of the mitigation imposed by the permit would fully offset the impacts to 

Pigeonroost and Oldhouse.  As evidenced by the figure in the permit depicting the location of the 

various forms of mitigation, many of the created streams will be established in the areas close to 

Oldhouse and Pigeonroost and will likely have drainage areas whose acreages exceed the 

threshold for perennial streams espoused by EPA.  The linear feet of these created streams 

exceed the linear feet impacted within Oldhouse and Pigeonroost.  Thus, under the drainage area 

acreage-based classification, the mitigation streams are likely to have the same classification as 

the impacted streams.   

C. EPA’s Claim That the Permit Does Not Adequately Replace Functional 
Components of Lost Streams Is Unfounded 

EPA claims that the CMP is “based upon an inadequate functional assessment of the 

impacted resources” and that as a result, the “current CMP does not adequately account for or 

replace the functional components of the lost streams.”  RD at 68.  In this argument, EPA 

focuses exclusively on the CMP and the SHU assessment methodology, but as explained in 
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Mingo Logan’s prior comments, the adequacy of mitigation must be based on the entirety of the 

permit and its conditions, which assure full compensatory mitigation.  Furthermore, as discussed 

in prior comments, EPA misunderstands the role of SHU in this permit process.  The Corps did 

not use the SHU methodology to determine the appropriate amount of mitigation.  Rather, the 

Corps determined the amount of mitigation required based on the requirement to achieve at least 

a 1:1 ratio between the linear feet of impacted and mitigated streams.  Moreover, the SHU 

methodology was not the determining factor used by the Corps to establish the various mitigation 

performance and success criteria.   

Contrary to EPA’s repeated assertions, full replication of all physical, chemical, and 

biological functions of impacted streams was not the standard for full compensatory mitigation at 

the time and in the circumstances presented by this permit.  Instead, the 1:1 linear foot standard 

applied at the time of permit issuance under RGL 02-2 and OVEC, and remains so even under 

the subsequently developed mitigation rule.  It is undisputed that there was no functional 

assessment method available prior to the issuance of the Corps permit for the Spruce No. 1 Mine.  

Instead, the Corps relied on the available and frequently used stream assessment methodologies 

developed by EPA:  the WVSCI and the RBP.  As indicated by the RBP, WVSCI, and the OVEC 

court, the RBP and WVSCI operate, at a minimum, as surrogates for assessing physical, 

chemical, and biological functions of streams.  See Cmt. at 133-34.  With its argument that the 

mitigation is based on an inadequate functional assessment, EPA is essentially arguing that 

EPA’s own methodologies are inadequate92 but nowhere in the Proposed Determination, 

                                                 
92 EPA’s attack on the WVSCI is not only contrary to the applicable regulatory 

requirements, it is also inconsistent with current practices and other provisions of the 
Recommended Determination.  For example, EPA’s repudiation of the WVSCI is inconsistent 
with EPA’s approval of the SWVM and with several, individual stream mitigation banks, which 
use the WVSCI as a basis for determining mitigation credits.  SWVM Instruction Document at 2; 
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Recommended Determination, or the voluminous permit record does EPA present a functional 

assessment methodology for streams that improves upon these existing methodologies and meets 

its exacting, theoretical requirements.  However, by establishing a performance standard keyed 

to these EPA methodologies, the Corps has assured that the mitigation will achieve full 

functional replacement of physical, chemical, and biological functions within the practical limits 

of assessment methodology in existence during the permit process.   

Beyond the numerous existing performance standards, the permit issued to the Spruce 

No. 1 Mine contains additional and extraordinary assurance of the use of functional assessment 

in determining mitigation success.  As explained in prior comments, the permit contemplates the 

potential future development of functional assessment protocols for headwater streams in West 

Virginia and provides that “[u]pon finalizing these stream assessment protocols, the permittee 

                                                                                                                                                             
TED2 § 5.1.  EPA does not explain how the WVSCI can serve as one of the bases for 
determining mitigation under SWVM and for certain stream mitigation banks but is inadequate 
as one of the measures for assessing stream mitigation performance for the Spruce No. 1 permit.  
Moreover, EPA does not explain how the WVSCI is used in an attempt to validate its preferred 
method for measuring the quality of Oldhouse and Pigeonroost Creeks but is a completely 
inadequate method for measuring the performance of mitigation streams.  RD at 24, 57-58. 

Another of the permit’s several performance measures is the RBP.  In the Recommended 
Determination, EPA repudiates the validity of EPA’s own RBP protocol—a protocol whose use 
was upheld by OVEC—and argues that the Fritz study has shown that the RBP habitat 
assessment does not account for the total ecological “currency” at the site.  RD at 68.  Again, this 
repudiation of the RBP for the Spruce No. 1 Mine is inconsistent with EPA’s approval of the 
SWVM and of several, individual stream mitigation banks, which use the RBP as a basis for 
determining mitigation credits.  SWVM Instruction Document at 2; TED2 § 5.1.  Moreover, this 
repudiation of the RBP by EPA has not been reflected in authoritative headquarters action, such 
as the official withdrawal of the RBP.  Finally, EPA’s repudiation of this longstanding 
methodology cannot be justified by a single study.  The Fritz study is quite limited and it does 
not develop a scientifically-based and practical functional assessment methodology to replace the 
RBP and other existing assessment methods.  The Fritz paper focuses narrowly on a single 
metric which can be influenced by factors which do not have a strong relationship to a 
biologically healthy, functioning stream.  The Fritz leaf breakdown metric is not the functional 
assessment methodology EPA is seeking and its narrow, single metric focus is not nearly as 
indicative of stream functions as the RBP, the multi-factor WVSCI, or the suite of other 
performance standards imposed on this permit.  TED2 § 5.5. 
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shall use these tools to assess the success of the proposed mitigation sites.”  Special Condition 

22.  See Cmt. Ex. 1.  Thus, if the Corps and EPA agree on a new functional assessment 

methodology for streams, it will be used to measure the success of the mitigation required under 

the permit.  

D. EPA Does Not Demonstrate That Mitigation in Erosion Control Channels 
Will Not Succeed 

EPA further argues that the proposed conversion of erosion control channels “is unlikely 

to successfully replace the impacted resources.”  RD at 69.  EPA fails to provide citations to 

support some of the key points to this argument.93  Moreover, much of the data that EPA uses to 

support this claim was known prior to permit issuance and was not the basis of an EPA 

objection.  E.g., RD App. 3 at 6 (citing Kirk (1999); Green (2000)).  EPA had ample opportunity 

during the lengthy permit process to raise any genuine issue about the conversion of erosion 

control channels prior to the permit issuance but did not do so.   

EPA wrongly contends that the use of erosion control channels will not compensate for 

the loss of high quality stream resources.  RD App. 3 at 6.  As explained in prior comments, 

EPA’s pessimism on stream creation is unfounded and conflicts with the applicable regulatory 

requirements.  But the short answer is that the Corps designed specific performance measures 

that will assure replacement of the stream’s functions. And, if the degradation that EPA 

hypothesizes does occur, Mingo Logan will have to perform corrective action, adaptive 

                                                 
93 For example, EPA states that “[d]ata show that water quality in these types of sediment 

ditches in the MTM region is typically highly degraded as a result of water in these ditches 
percolating through mine spoil,” but does not provide any citation or explain which data EPA is 
referring to.  RD at 69.  In addition, EPA states that “the water quality (e.g., salinity) is so 
degraded that it could potentially foster the establishment of toxic Golden Algae,” without any 
citation or data to support that statement.  RD App. 3 at 6.  Because EPA does not cite or identify 
the studies that provided the basis for these statements, it is not possible to meaningfully evaluate 
or comment on these claims. 
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management, remedial measures, and/or additional or alternative mitigation sufficient to provide 

full compensation.  

With respect to the success of erosion control channels as mitigation, one of the key 

studies upon which EPA relies contradicts EPA’s conclusions.  The Kirk study concludes:  “‘If 

constructed properly, these sediment control ponds and sediment ditches can do a splendid job in 

removing solids and other water contaminants both by filtration and by precipitation prior to 

reaching downstream areas.’”  TED2 § 5.3.  Moreover, beyond contribution to improved quality, 

the Kirk study also finds that the erosion control channels “‘provide aquatic habitats for 

countless abundances of aquatic insects, amphibians, reptiles, and potentially even fish.’”  Id. 

In fact, a quick review of active erosion control channels prior to mitigation supports the 

findings of the Kirk study.  Exhibit 9 contains a photograph that depicts an active erosion control 

channel at the Aracoma Coal mining site, which is lined with trees on one side of the channel 

and herbaceous vegetation on the other.  Similarly, at the nearby Dal-Tex property, there are 

erosion control channels with comparable configurations, lined with trees on one side and 

herbaceous vegetation on the other side, including wetlands vegetation.  Like the channel at 

Aracoma in Exhibit 9 and the channels at Dal-Tex, the erosion control channels at Spruce No. 1 

Mine will be lined with trees and herbaceous vegetation during their active phase.  Once 

mitigation is undertaken, the channel bottoms, banks, and course will be modified as required by 

the mitigation plan to provide a bottom which is 85 percent free of sediment, bank protection 

measures, riffle/pool complexes, aquatic habitat structures, and meanders, and the current 

herbaceous vegetation on one side of the channel will be replaced with native trees and shrubs, 

leaving a mitigated stream channel with native trees and shrubs along both banks.  Special 

Conditions 8, 9, 10, 11, 19, and 20.  See Cmt. Ex. 1.  As explained in TED2, such in-stream and 
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riparian habitat correlates strongly to a healthy, functioning stream.  TED2 § 5.3.  In addition, as 

explained in a recently issued Regional Guidebook, riparian tree and herbaceous vegetation 

contribute to biochemical processing and habitat functions.  United States Army Corps of 

Engineers Engineer Research and Development Center, Operational Draft Regional Guidebook 

for the Functional Assessment of High-gradient Ephemeral and Intermittent Headwater Streams 

in Western West Virginia and Eastern Kentucky (July 2010) (“Regional Guidebook”), available 

at http://www.lrh.usace.army.mil/_kd/go.cfm?destination=ShowItem&Item_ID=19397.  Thus, as 

evidenced by these examples, Mingo Logan has a sound empirical basis for its expectation that 

the mitigation in and near erosion control channels at Spruce No. 1 Mine will result in a healthy, 

functioning stream. 

In support of its pessimism, EPA cites studies performed by Kirk in 1999 and Green in 

2000 and a masters thesis by Gingerich in 2009.  Both the Kirk and Green studies were available 

during the permit proceeding and did not form the basis of an objection by EPA. The Gingerich 

thesis is not even publicly available today.  But in any event, Kirk, Green and Gingerich do not 

support EPA’s conclusion that all created water bodies in mined areas will exceed water quality 

standards.  The Green study evaluated a single erosion channel under conditions that are not 

representative of the mitigation requirements applicable to the Spruce No. 1 Mine.  TED2 § 5.3.  

The Kirk study and the Gingerich thesis actually support the view that erosion control ditches 

can provide effective water quality and habitat functions and result in taxa abundance and 

diversity that support a balanced aquatic community.  Id.  As explained above, the Kirk study 

finds that erosion control channels perform an excellent job at removing water contaminants and 

provide aquatic habitats with abundant insects, amphibians, reptiles, and potentially even fish.  

The Gingerich thesis notes that there can be a macroinvertebrate and amphibian species shift in 
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erosion control channels, but the abundance and richness of these species remains similar 

between erosion control channels and reference cites—a condition that supports a balanced 

aquatic community.  Id. 

Moreover, the examples given by EPA as the basis for its concerns about erosion control 

channels do not predict conditions at the Spruce No. 1 Mine.  RD App. 3 at 6-8.  For example, 

the mean conductivity for the Gingerich data is over 2000 µS/cm and the mean conductivity for 

the Green data is 2200 µS/cm, both of which are almost triple the worst case average projected 

by EPA in its conductivity analysis for the Spruce No. 1 site.  RD at 51.  EPA’s examples are 

inapposite to the stream mitigation required by the Spruce permit because the WVSCI scores are 

so low at EPA’s example sites that, were they to occur at the Spruce No. 1 site, the mitigation 

would fail the stringent performance criteria and remedial action or alternative mitigation would 

be required.  Thus, the data cited by EPA is neither relevant to the wetland stream creation 

proposed for Spruce No.1 Mine nor to the permit conditions applicable to Mingo Logan’s entire 

mitigation program.  

Finally, EPA contends that erosion control channels “should be considered sources of 

pollution rather than a mitigation feature” because “[d]ata show that water quality in sediment 

ditches in previously mined areas is highly degraded.”  RD App. 3 at 6.  However, aside from the 

fact that EPA’s examples are inapposite, EPA has failed to account for the legal requirements 

applicable to these erosion control channels.  Under the Spruce No. 1 Mine permit issued by 

WVDEP, these erosion control channels cannot be utilized as mitigation structures until they are 

released from SMCRA regulation.  Under Mingo Logan’s SMCRA permit, before the channels 

are released, they must meet all applicable Section 402 effluent limitations without treatment.  

Thus, contrary to EPA’s assertion, the water quality in the erosion control channels will not be 
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highly degraded because the channels must comply with EPA’s own effluent limitations before 

they will be used as mitigation features. 

E. Ecological Services of Headwaters Streams and Upland Watersheds Will Be 
Restored by the Mitigation Required Under the Permit 

The Recommended Determination claims that “[t]he CMP does not account for the loss 

of ecological services of headwater streams” and that any “[a]ssumptions that much of the 

structure and function of the pre-mined conditions can be recaptured with mitigation are very 

optimistic and highly speculative.”  RD at 69-70.  EPA could have raised this claim during the 

lengthy permit proceeding or in a 404(q) elevation or 404(c) veto prior to the permit issuance, 

but did not.  EPA asserts that the areas upstream of mitigation sites will have been altered to such 

a degree that mitigation streams will not perform the same biological functions as impacted 

streams.  RD at 70.  But this concern is itself speculative and ignores not only the multi-faceted 

mitigation program imposed on MIngo Logan, which includes stream enhancement, restoration, 

and creation but also the robust monitoring program contained in the Special Conditions to 

assess the success of this multi-faceted program at each of the proposed mitigation sites.  If the 

mitigation streams do not perform the functions as assessed by performance criteria, then permit 

conditions require corrective action, adaptive management, remedial measures and/or additional 

mitigation to provide assurance of adequate mitigation. 

To the extent that EPA contends that there is inadequate mitigation for the loss of upland 

areas, this concern is outside the scope of the CWA.  According to the Congressional scheme, 

this loss of upland areas due to surface mining is addressed under SMCRA.  And, with respect to 

Spruce No. 1 Mine, the WVDEP has imposed numerous mitigation requirements in the SMCRA 

permit to compensate for the temporary impacts to upland areas.  Moreover, EPA’s concern is 

unfounded, because in order to comply with SMCRA, Mingo Logan must implement a 
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comprehensive reforestation plan for the upland mined areas at the Spruce site.  As such, in post-

mining conditions, those areas upgradient of mitigation streams will be vegetated and ultimately 

forested.   

F. EPA’s Contention That Stream Restoration and Enhancement Required by 
the Permit Will Be Unsuccessful Is Unfounded 

In the Appendix but not the Recommended Determination, EPA contends that the 

enhancement and restoration provided for in the Spruce No. 1 Mine permit are inadequate to 

replace the functions lost at the impacted creeks.  RD App. 3 at 9.  Much of EPA’s claim is based 

on information that was known prior to the permit’s issuance, such as the type of enhancement 

and restoration techniques to be used in Spruce Fork and Rockhouse Creek.  Moreover, EPA’s 

claims that enhancement and restoration are scientifically unfounded, id., are completely belied 

by the applicable regulatory requirements for stream compensation, which authorize 

enhancement and restoration as acceptable forms of stream mitigation.  For example, RGL 02-2 

lists both enhancement and restoration as methods for compensatory mitigation.  RGL 02-2, 

Section 2.h.     

As noted in previous comments, EPA has also recognized that stream restoration has a 

documented history of success.94  And as explained in the attached report, there is a strong body 

of evidence indicating the success of stream restoration.95  TED2 § 5.1.  For example, at a site in 

                                                 
94 For example, in the new Corps and EPA compensatory mitigation regulations, the 

agencies note that “[t]here is a growing body of research that documents successful outcomes for 
stream restoration projects . . . ” and that “[s]uccessful outcomes for stream restoration with 
respect to water quality, habitat creation, species recovery and recreation, have been documented 
by Baron and others; (2002); Buijse and others (2002); Muotka and Pekka (2002); Nakamura and 
Kunihiko (2006); and Petersen (1999).”  73 Fed. Reg. at 19596-97. 

95 The success of stream restoration is underscored by several of the completed projects 
identified by the Canaan Valley Institute at 
http://www.canaanvi.org/canaanvi_web/streamrestoration.aspx?collection=highlighted_projects
&id=599.  
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Clayton County, Georgia, approximately 4,000 feet of East Jester’s Creek was restored between 

2003 and 2004 using the Rosgen’s natural channel design techniques.  Prior to this date, the 

diversity of the benthic macroinvertebrates was depressed with about 19 species in one study 

area and 22 species in another study area with an EPT index of about 2.  In 2007, after 

restoration, the macroinvertebrate community showed a marked improvement, with 33 species in 

one study area and 36 species in another section of East Jester’s Creek.  The corresponding EPT 

indices had risen to 9 in one section and 8 in another part of the creek.  This reflects a substantial 

improvement of the habitat and the benthic community.  Id.  Moreover, there are a number of 

examples of stream mitigation banks that have been approved by EPA and other permitting 

agencies based on the use of stream restoration and enhancement designs.  Id.  As shown by each 

of these examples from West Virginia and throughout the country, EPA’s pessimism about the 

efficacy of restoration and enhancement for offsite streams is unfounded.  EPA’s complaints 

about the lack of a functional assessment methodology are belied by these mitigation banks, 

which have been approved by Interagency Review Teams including EPA, because the methods 

utilized at these approved stream banks to determine credits and assess success (e.g., RBP, 

WVSCI, Rosgen methods) are among the many performance standards imposed on this permit.  

Based on this extensive experience on stream restoration and enhancement, Mingo Logan is 

optimistic that the stream enhancement and restoration required by this permit will succeed.96  In 

                                                 
96 Although EPA expresses concern with the restoration activities in Rockhouse Fork due 

to the presence of several pollutants and conductivity, the restoration in Rockhouse Fork will be 
effective and provide lift.  As explained in TED2, habitat is an important determinant of 
functioning streams, and Rockhouse Creek and others of similar state, once stabilized, will 
provide the hydrology necessary to allow current engineering and environmental planning 
technologies to be applied for the restoration of habitat and functional, biologically diverse 
streams.  TED2 § 5.4.  Like the restored streams identified in these numerous reports, which had 
previously experienced low quality due to inadequate flow, degraded habitat, or chemical 
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any event, if EPA’s dire predictions are correct and the stream restoration and enhancement 

required by the permit are unsuccessful, the permit conditions require corrective action, adaptive 

management, remedial measures and/or additional or alternative mitigation to assure adequate 

compensatory mitigation.  

G. The Permit Provides for Adequate Riparian Planting of Native Vegetation 

In the Appendix but not the Recommended Determination, EPA claims that there is no 

evidence that the 71 acres of riparian forest to be restored or created by Mingo Logan will 

replace lost natural riparian ecosystems.  RD App. 3 at 10.  This is an entirely new claim neither 

made during permit issuance, in the Proposed Determination, or in the Recommended 

Determination, even though the plantings were well known during the permit process.  

Furthermore, EPA’s claim that the re-vegetation plan is inadequate because it includes “non-

native” species, id., does not take account of the permit’s special conditions.  Special Condition 

10, which applies to riparian revegetation, specifically requires that Mingo Logan submit a 

detailed revegetation plan, “consisting only of native non-invasive species . . .”  Special 

Condition 10 (emphasis in original).  See Cmt. Ex. 1.  Special Condition 20 underscores this 

requirement, stating that the planting plan must consist of “species that are non-invasive and 

native to Logan County.”  Special Condition 20.  See Cmt. Ex. 1.  Thus, contrary to EPA’s 

unsupported claim, the permit conditions fully provide for adequate riparian planting of native 

vegetation. 

                                                                                                                                                             
contamination, Rockhouse Creek can be expected through common mitigation techniques to 
experience similar levels of restoration. 
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H. EPA’s Pessimism About the Efficacy of Connectivity Channels as Stream 
Mitigation Is Unfounded 

Finally, in the Appendix but not the Recommended Determination, EPA contends that the 

connectivity channels provided for in the Spruce No. 1 Mine permit will not “offset buried 

stream resources.”  RD App. 3 at 11.97  Again, this is an entirely new claim neither made during 

permit issuance, in the Proposed Determination, or in the Recommended Determination, even 

though the location of these channels was well known during the permit proceedings.   

As with EPA’s views on erosion control channels, EPA’s pessimism about the efficacy of 

connectivity channels as stream mitigation find little support.  For example, included in Exhibit 

10 are two photographs of a connectivity channel on the nearby Dal-Tex property.  The 

connectivity channel is meandering through the center of each of these photographs.  There is 

substantial tree and herbaceous vegetation on both sides of the connectivity channel providing 

significant shading, nutrient sources, sediment control, and habitat.  As explained in TED2, such 

habitat correlates strongly to a healthy, functioning stream.  TED2 § 5.5.  In addition, as 

explained in the Regional Guidebook, such riparian tree and herbaceous vegetation contribute to 

biochemical processing and habitat functions.  Regional Guidebook at 43.  The connectivity 

channels provided for in the Spruce No. 1 Mine permit will be at least as biologically active as 

the channel in these photographs.  Thus, as evidenced by this example, Mingo Logan has a sound 

                                                 
97 EPA also claims that the connectivity channels provided for in the Spruce No. 1 Mine 

permit “are expected to have minimal function for [ ] water quality reasons.”  RD App. 3 at 11.  
However, as discussed in the section on erosion control channels, to comply with SMCRA, the 
water in the connectivity channels must be in compliance with all of the applicable effluent 
limitations without any prior treatment before they can be used as mitigation.  Thus, due to the 
conditions of the SMCRA permit, the use of these connectivity channels for mitigation are 
expected to result in a functional stream from a water quality perspective. 
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empirical basis for its expectation that the mitigation in the connectivity channels at Spruce No. 1 

Mine will result in a healthy, functioning stream.98   

Finally, as discussed throughout these comments, if the connectivity channels do not 

meet performance criteria, corrective action, adaptive management, remedial measures and/or 

additional mitigation will be required under the permit.   

VIII. EPA Has Waived Reliance on “Other Considerations” 

Section VI of the Recommended Determination mentions other concerns that do “not 

form[] the basis of the Recommended Determination.”  RD at 8; at 71.  Mingo Logan believes 

that each of these concerns is unfounded.  But Mingo Logan relies on EPA’s representation that 

they are not the basis of the Recommended Determination and, therefore, Mingo Logan does not 

address them in these comments.  Mingo Logan will be prejudiced if EPA attempts to rely on 

one of these “other considerations” in its Final Determination.  If, for some reason, EPA decides 

to rely on one of these factors, Mingo Logan requests an opportunity to respond to those 

allegations.   

IX. Conclusion 

EPA has neither the legal authority nor an adequate factual basis to act under 404(c).  

EPA has not met its burden of demonstrating that the permitted fills in Pigeonroost and Oldhouse 

                                                 
98 Additionally, EPA contends that there will be such substantial flow in the connectivity 

channels that there will be downcutting leading to increased sedimentation and degradation of 
biological communities.  RD App. 3 at 11.  However, the problem of excess flow velocity and 
potential downcutting is frequently encountered at existing streams and hydrologists and stream 
designers are fully capable of avoiding or minimizing these effects with the appropriate stream 
meanders, contouring, and amendments.  For instance, Rosgen has developed, tested, 
implemented and monitored numerous projects for nearly four decades of stream restoration 
projects using a “Natural Channel Design” (“NCD”) that has been shown to successfully manage 
these conditions for streams and channels similar to the connectivity channels proposed for the 
Spruce No. 1 Mine.  With appropriate planning and design following Rosgen’s concepts, channel 
morphology and stream flows can be managed to avoid downcutting for these channels.  TED2 § 
5.4.   
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will have an unacceptable adverse effect on any of the 404(c) critical areas.  The Administrator 

should therefore determine that no action under 404(c) is appropriate, rescind the Recommended 

Determination, and terminate this proceeding. 

99900.12315 EMF_US 33188236v25 
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Louis 
Reynolds/R3/USEPA/US 

12/06/2010 01:22 PM

To Frank Borsuk, Margaret Passmore, Greg Pond, Amy 
Bergdale, Kelly Krock, Jennifer Fulton, Joy Gillespie

cc

bcc

Subject Fw: REServ Proposal First Draft

PLEASE REVIEW IF YOU HAVE ANY INTEREST AT ALL.

Lou Reynolds
USEPA Region III
Freshwater Biology Team
1060 Chapline St. Ste. 303
Wheeling, WV  26003-2995
P 304-234-0244
F 304-234-0260

----- Forwarded by Louis Reynolds/R3/USEPA/US on 12/06/2010 01:21 PM -----

From: Ronald Landy/ESC/R3/USEPA/US
To: Louis Reynolds/R3/USEPA/US@EPA
Date: 12/06/2010 10:12 AM
Subject: Fw: REServ Proposal First Draft

Don't know why you didn't get it, you are on the email.  Please confirm receipt to make sure there isn't 
another issue.

Thanks

Ron

Ronald B. Landy, VMD, Ph.D., DABT, DACVPM
ORD Regional Science Liaison to EPA Region 3
USEPA, Environmental Science Center
701 Mapes Road
Ft. Meade, Maryland 20755
410-305-2757   fx 3095
landy.ronald@epa.gov
----- Forwarded by Ronald Landy/ESC/R3/USEPA/US on 12/06/2010 10:12 AM -----

From: Ronald Landy/ESC/R3/USEPA/US
To: Audrey Levine/DC/USEPA/US@EPA, Corrie Maxwell/R4/USEPA/US@EPA, Craig 

Patterson/CI/USEPA/US@EPA, Darvene Adams/R2/USEPA/US@EPA, John 
Powers/DC/USEPA/US@EPA, Richard Paiste/R3/USEPA/US, Robert 
Chominski/R3/USEPA/US@EPA, Stephanie Fulton/R4/USEPA/US@EPA, Wendy 



Drake/R5/USEPA/US@EPA, William Arguto/R3/USEPA/US@EPA, Brenda 
Rashleigh/ATH/USEPA/US@EPA, Laura Jackson/RTP/USEPA/US@EPA, Louis 
Reynolds/R3/USEPA/US@EPA, Wendy Melgin/R5/USEPA/US@EPA, KevinH 
Miller/R4/USEPA/US@EPA, Stephanie Fulton/R4/USEPA/US@EPA, Peter 
Kalla/R4/USEPA/US@EPA, Tom DeMoss/CBP/USEPA/US@EPA, David 
Kargbo/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, Margaret 
Passmore/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, Christine 
Mazzarella/R3/USEPA/US, ThomasL Baugh/R4/USEPA/US@EPA, Carole 
Braverman/R5/USEPA/US@EPA, Joseph Flotemersch/CI/USEPA/US@EPA, Brent 
Johnson/CI/USEPA/US@EPA, Verle Hansen/CI/USEPA/US@EPA, Lisa 
Wainger/RTP/USEPA/US@EPA, Melanie Haveman/R5/USEPA/US@EPA, Andrea 
Schaller/R5/USEPA/US@EPA, Scott McWhorter/R5/USEPA/US@EPA, Kerryann 
Weaver/R5/USEPA/US@EPA

Date: 12/03/2010 04:36 PM
Subject: REServ Proposal First Draft

 
 

 
 
 

 

 
 

Ron  

(b) (5)
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thanks

Tom

----- Forwarded by Tom Laverty/DC/USEPA/US on 12/01/2010 11:24 AM -----

From: Christopher Hunter/DC/USEPA/US
To: Denise Keehner/DC/USEPA/US@EPA, Gregory Peck/DC/USEPA/US@EPA, Cliff 

Rader/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Charles 
Lee/DC/USEPA/US@EPA, Suzi Ruhl/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA, 
Karyn Wendelowski/DC/USEPA/US@EPA, Michael Slimak/DC/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA, John Pomponio/R3/USEPA/US@EPA, Regina 
Poeske/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, Margaret 
Passmore/R3/USEPA/US@EPA, Jim Giattina/R4/USEPA/US@EPA, Tom 
Welborn/R4/USEPA/US@EPA, Tinka Hyde/R5/USEPA/US@EPA, Peter 
Swenson/R5/USEPA/US@EPA, Christine Mazzarella/R3/USEPA/US, Heather 
Case/DC/USEPA/US@EPA, Tom Laverty/DC/USEPA/US@EPA, Marcus 
Zobrist/DC/USEPA/US@EPA

Cc: Palmer Hough/DC/USEPA/US@EPA, Julia McCarthy/R8/USEPA/US@EPA, Marcel 
Tchaou/DC/USEPA/US@EPA, Ross Geredien/DC/USEPA/US@EPA, Brian 
Frazer/DC/USEPA/US@EPA, Brian Topping/DC/USEPA/US@EPA, David 
Evans/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA, Tanya 
Code/DC/USEPA/US@EPA

Date: 12/01/2010 11:01 AM
Subject: FOR YOUR REVIEW: Draft Spruce 404(c) Final Determination

Hello all,
Attached for your review, please find our draft Final Determination for the Spruce No. 1 Surface Mine 
404(c) action. Now that the consultation period with the permittee has ended, we will need to move 
quickly toward finalizing this document, so I am requesting all comments on this draft  (in redline/strikeout) 
back to me by COB December  8. At the end of next week, I will be sending the draft technical appendices 
for your review as well. Following comment review, we will be preparing a revised draft of the main body 
text and start the briefings for upper management. At the moment, we are planning for a publication and 
communications rollout for the Final Determination just after the New Year, possibly January 7, 2011.  

I will be out of the office until December 9, but if you have any questions on the draft during the next week, 
please contact Palmer Hough.

Thank you,
Chris

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov [attachment "Spruce FD draft 120110.doc" deleted by Gary 
Hudiburgh/DC/USEPA/US] 

(b) (5)



Brian Frazer/DC/USEPA/US 

12/08/2010 10:56 AM

To Brian Topping, Ross Geredien

cc

bcc

Subject Fw: By 3 pm today: Mat'ls needed for Bob P enviros mtg 
tomorrow: Elkhorn, Leeco, and conductivity criterion

Per our discussion.

bf

*****************************************************
Brian M. Frazer, Chief
Wetlands & Aquatic Resources Regulatory Branch
Office of Wetlands, Oceans and Watersheds
U.S. EPA
1200 Pennsylvania Avenue, NW (MC 4502T)
Washington, DC 20460
202-566-1652

----- Forwarded by Brian Frazer/DC/USEPA/US on 12/08/2010 10:56 AM -----

From: Matthew Klasen/DC/USEPA/US
To: Tom Welborn/R4/USEPA/US@EPA, Brian Frazer/DC/USEPA/US@EPA, Joe 

Beaman/DC/USEPA/US@EPA
Cc: Gregory Peck/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Tanya 

Code/DC/USEPA/US@EPA, Lynn Zipf/DC/USEPA/US@EPA
Date: 12/08/2010 09:23 AM
Subject: By 3 pm today: Mat'ls needed for Bob P enviros mtg tomorrow: Elkhorn, Leeco, and conductivity 

criterion

Hi everyone,

Bob P. has a meeting tomorrow with enviros on MTM, and the AO has asked us to pull together 
background today on a list of three topics.  See below for a note from Nancy to Denise, Ephraim, and 
Greg.

We have three topics to prepare:

 

 

Please send Greg and I materials by 3 pm and we'll compile for forwarding to the AO. Call me if you have 
any questions.

Thanks,
Matt

-------------------------------------------------------
Matt Klasen

(b) (5)



U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

From: Nancy Stoner/DC/USEPA/US
To: "Greg Peck" <peck.gregory@epa.gov>, "Denise Keehner" <keehner.denise@epa.gov>, "Ephraim 

King" <king.ephraim@epa.gov>
Date: 12/08/2010 07:56 AM
Subject: Fw: Meeting with Bob P. Next Week

Looks like we have our work cut out for us over the next 24 hrs

Ephraim -- 
Ann Campbell

    ----- Original Message -----
    From: Ann Campbell
    Sent: 12/08/2010 07:07 AM EST
    To: Gregory Peck
    Cc: Nancy Stoner; Jordan Dorfman
    Subject: Fw: Meeting with Bob P. Next Week
My apologies for the delay in getting a response to you, Bob only told me yesterday that you had sent an 
loose set of topics that the enviros may wish to discuss at tomorrow's meeting.  He asks that materials be 
prepared on the following topics:

 

 

 

If there are any questions, please let me know.  Thanks.
 
___________________________________________________
Ann Campbell
Special Assistant 
Office of the Administrator
U.S. Environmental Protection Agency
Mail Code: 1101

P: (202) 566-1370
C: (202) 657-3117
F: (202) 501-1428
----- Forwarded by Ann Campbell/DC/USEPA/US on 12/08/2010 06:59 AM -----

From: Bob Sussman/DC/USEPA/US
To: Ann Campbell/DC/USEPA/US@EPA
Date: 12/07/2010 04:04 PM
Subject: Fw: Meeting with Bob P. Next Week

(b) (5)

(b) (5)



Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency
----- Forwarded by Jordan Dorfman/DC/USEPA/US on 12/07/2010 04:04 PM -----

From: Gregory Peck/DC/USEPA/US
To: Nancy Stoner/DC/USEPA/US@EPA
Cc: Bob Sussman/DC/USEPA/US@EPA
Date: 12/03/2010 10:56 AM
Subject: Meeting with Bob P. Next Week

Nancy:

Here's what folks want to discuss at the meeting with Bob P. next week.  Do we need background or TPs 
for any of this?

Thanks
Greg

Key Issues:

 

 

 

 

(b) (5)



Tom Welborn/R4/USEPA/US 

12/08/2010 11:01 AM

To Brian Frazer

cc

bcc

Subject Re: By 3 pm today: Mat'ls needed for Bob P enviros mtg 
tomorrow: Elkhorn, Leeco, and conductivity criterion

Thanks.
Sent by EPA Wireless E-Mail Services

Brian Frazer

    ----- Original Message -----
    From: Brian Frazer
    Sent: 12/08/2010 10:56 AM EST
    To: Matthew Klasen
    Cc: Gregory Peck; Joe Beaman; Karyn Wendelowski; Lynn Zipf; Tanya Code; 
Tom Welborn
    Subject: Re: By 3 pm today: Mat'ls needed for Bob P enviros mtg tomorrow: 
Elkhorn, Leeco, and conductivity criterion
Thanks Matt.

Tom  - I'll take the lead on Leeco and and will share with you once finished.

bf

*****************************************************
Brian M. Frazer, Chief
Wetlands & Aquatic Resources Regulatory Branch
Office of Wetlands, Oceans and Watersheds
U.S. EPA
1200 Pennsylvania Avenue, NW (MC 4502T)
Washington, DC 20460
202-566-1652

Matthew Klasen 12/08/2010 09:23:21 AMHi everyone, Bob P. has a meeting tomorrow wit...

From: Matthew Klasen/DC/USEPA/US
To: Tom Welborn/R4/USEPA/US@EPA, Brian Frazer/DC/USEPA/US@EPA, Joe 

Beaman/DC/USEPA/US@EPA
Cc: Gregory Peck/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Tanya 

Code/DC/USEPA/US@EPA, Lynn Zipf/DC/USEPA/US@EPA
Date: 12/08/2010 09:23 AM
Subject: By 3 pm today: Mat'ls needed for Bob P enviros mtg tomorrow: Elkhorn, Leeco, and conductivity 

criterion

Hi everyone,

Bob P. has a meeting tomorrow with enviros on MTM, and the AO has asked us to pull together 
background today on a list of three topics.  See below for a note from Nancy to Denise, Ephraim, and 
Greg.

We have three topics to prepare:



 

 

Please send Greg and I materials by 3 pm and we'll compile for forwarding to the AO. Call me if you have 
any questions.

Thanks,
Matt

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

From: Nancy Stoner/DC/USEPA/US
To: "Greg Peck" <peck.gregory@epa.gov>, "Denise Keehner" <keehner.denise@epa.gov>, "Ephraim 

King" <king.ephraim@epa.gov>
Date: 12/08/2010 07:56 AM
Subject: Fw: Meeting with Bob P. Next Week

Looks like we have our work cut out for us over the next 24 hrs

Ephraim -- 
Ann Campbell

    ----- Original Message -----
    From: Ann Campbell
    Sent: 12/08/2010 07:07 AM EST
    To: Gregory Peck
    Cc: Nancy Stoner; Jordan Dorfman
    Subject: Fw: Meeting with Bob P. Next Week
My apologies for the delay in getting a response to you, Bob only told me yesterday that you had sent an 
loose set of topics that the enviros may wish to discuss at tomorrow's meeting.  He asks that materials be 
prepared on the following topics:

 

 

 

If there are any questions, please let me know.  Thanks.
 
___________________________________________________
Ann Campbell
Special Assistant 

(b) (5)

(b) (5)

(b) (5)



Office of the Administrator
U.S. Environmental Protection Agency
Mail Code: 1101

P: (202) 566-1370
C: (202) 657-3117
F: (202) 501-1428
----- Forwarded by Ann Campbell/DC/USEPA/US on 12/08/2010 06:59 AM -----

From: Bob Sussman/DC/USEPA/US
To: Ann Campbell/DC/USEPA/US@EPA
Date: 12/07/2010 04:04 PM
Subject: Fw: Meeting with Bob P. Next Week

Robert M. Sussman
Senior Policy Counsel to the Administrator
Office of the Administrator
(202)-564-7397
US Environmental Protection Agency
----- Forwarded by Jordan Dorfman/DC/USEPA/US on 12/07/2010 04:04 PM -----

From: Gregory Peck/DC/USEPA/US
To: Nancy Stoner/DC/USEPA/US@EPA
Cc: Bob Sussman/DC/USEPA/US@EPA
Date: 12/03/2010 10:56 AM
Subject: Meeting with Bob P. Next Week

Nancy:

Here's what folks want to discuss at the meeting with Bob P. next week.  Do we need background or TPs 
for any of this?

Thanks
Greg

Key Issues:

 

 

 

 

(b) (5)



Frank Borsuk/R3/USEPA/US 

12/08/2010 04:24 PM

To Brian Topping

cc

bcc Frank Borsuk

Subject FD HQ Comments on Selenium by Frank Borsuk, Region 3 

1 attachment

Spruce FD draft 120110_LR and FB 12-08-2010.docSpruce FD draft 120110_LR and FB 12-08-2010.doc

Brian: 

Attached our my comments. 

Frank 

Frank Borsuk, Ph.D.
Aquatic/Fisheries Biologist
Freshwater Biology Team
USEPA-Region 3 (Wheeling Office)
Office of Monitoring & Assessment (3EA50)
Environmental Assessment & Innovation Division
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
304-234-0241 Phone
304-234-0260 Fax
borsuk.frank@epa.gov

Please visit our website at  http://epa.gov/reg3esd1/3ea50.htm

Jmorga08
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[attachment "Spruce FD draft 120110sds.doc" deleted by Greg Pond/R3/USEPA/US] 

Christopher Hunter 12/01/2010 11:02:10 AMHello all,  Attached for your review, please find...

From: Christopher Hunter/DC/USEPA/US
To: Denise Keehner/DC/USEPA/US@EPA, Gregory Peck/DC/USEPA/US@EPA, Cliff 

Rader/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, Charles 
Lee/DC/USEPA/US@EPA, Suzi Ruhl/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA, 
Karyn Wendelowski/DC/USEPA/US@EPA, Michael Slimak/DC/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA, John Pomponio/R3/USEPA/US@EPA, Regina 
Poeske/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, Margaret 
Passmore/R3/USEPA/US@EPA, Jim Giattina/R4/USEPA/US@EPA, Tom 
Welborn/R4/USEPA/US@EPA, Tinka Hyde/R5/USEPA/US@EPA, Peter 
Swenson/R5/USEPA/US@EPA, Christine Mazzarella/R3/USEPA/US, Heather 
Case/DC/USEPA/US@EPA, Tom Laverty/DC/USEPA/US@EPA, Marcus 
Zobrist/DC/USEPA/US@EPA

Cc: Palmer Hough/DC/USEPA/US@EPA, Julia McCarthy/R8/USEPA/US@EPA, Marcel 
Tchaou/DC/USEPA/US@EPA, Ross Geredien/DC/USEPA/US@EPA, Brian 
Frazer/DC/USEPA/US@EPA, Brian Topping/DC/USEPA/US@EPA, David 
Evans/DC/USEPA/US@EPA, Jim Pendergast/DC/USEPA/US@EPA, Tanya 
Code/DC/USEPA/US@EPA

Date: 12/01/2010 11:02 AM
Subject: FOR YOUR REVIEW: Draft Spruce 404(c) Final Determination

Hello all,
Attached for your review, please find our draft Final Determination for the Spruce No. 1 Surface Mine 
404(c) action. Now that the consultation period with the permittee has ended, we will need to move 
quickly toward finalizing this document, so I am requesting all comments on this draft  (in redline/strikeout) 
back to me by COB December  8. At the end of next week, I will be sending the draft technical appendices 
for your review as well. Following comment review, we will be preparing a revised draft of the main body 
text and start the briefings for upper management. At the moment, we are planning for a publication and 
communications rollout for the Final Determination just after the New Year, possibly January 7, 2011.  

I will be out of the office until December 9, but if you have any questions on the draft during the next week, 
please contact Palmer Hough.

Thank you,
Chris

Chris Hunter
U.S. Environmental Protection Agency 

(b) (5)



Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov [attachment "Spruce FD draft 120110.doc" deleted by Stefania 
Shamet/R3/USEPA/US] 



Ronald 
Landy/ESC/R3/USEPA/US 

12/12/2010 04:28 PM

To David Kargbo

cc

bcc

Subject REServFNL Version

Dave,
      I took the version you sent with the markups and added a few more of the comments we received from 
other folks.  Let's talk tomorrow as soon as you are available.  I will be at home at , please 
call as early as you can.

Ron

(b) (6)
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Bob Sussman/DC/USEPA/US 

12/12/2010 06:52 PM

To Richard Windsor

cc Bob Perciasepe, Gwendolyn KeyesFleming, Nancy Stoner, 
Arvin Ganesan

bcc

Subject KY Leeco/Stacy Branch Mine

 
 

 
 

 
 

 
 

 

A fact sheet for this mine is enclosed.

 

  
----- Forwarded by Bob Sussman/DC/USEPA/US on 12/12/2010 06:30 PM -----

)

Gregory Peck

-

(b) (5)

(b) (5)

TLande02
Typewritten Text
Document Withheld - FOIA (b)(5)



Ronald 
Landy/ESC/R3/USEPA/US 

12/13/2010 10:16 AM

To David Kargbo

cc

bcc

Subject REServ

Dave,
          Attached is the latest working version.  Once you have had a chance to take a look at it, please give 
me a call at 

Ron

(b) (6)
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Greg Pond/R3/USEPA/US 

12/14/2010 08:19 AM

To Stefania Shamet

cc David Rider, John Forren, Louis Reynolds, Margaret 
Passmore

bcc

Subject Re: Spruce response to comments follow up

here are some edits, clarifications, and responses to your comments.  They need massaged but it's a 
start.  We can talk at 1:00.

  Wheeling questions_GP.doc    Wheeling questions_GP.doc  

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

Stefania Shamet 12/13/2010 02:54:11 PMYup.

From: Stefania Shamet/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Cc: David Rider/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, Louis 

Reynolds/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US@EPA
Date: 12/13/2010 02:54 PM
Subject: Re: Spruce response to comments follow up

Yup.

Greg Pond 12/13/2010 02:52:44 PMI would still like to chat about some of these com...

From: Greg Pond/R3/USEPA/US
To: Stefania Shamet/R3/USEPA/US@EPA
Cc: David Rider/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, Louis 

Reynolds/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US@EPA
Date: 12/13/2010 02:52 PM
Subject: Re: Spruce response to comments follow up

I would still like to chat about some of these comments if that's ok.  Same number as weekly mining call?

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

Stefania Shamet 12/13/2010 02:49:58 PMOk. Based on your most recent email and on Lo...
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From: Stefania Shamet/R3/USEPA/US
To: Margaret Passmore/R3/USEPA/US@EPA
Cc: David Rider/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, John 

Forren/R3/USEPA/US@EPA, Louis Reynolds/R3/USEPA/US@EPA
Date: 12/13/2010 02:49 PM
Subject: Re: Spruce response to comments follow up

Ok. Based on your most recent email and on Lou's email, can I assume we don't need to have a call?  If 
we do, I've reserved the EAID conference line from 1-145 on Tuesday.  let me know.

Margaret Passmore 12/13/2010 06:20:36 AMI am working from home today and possibly to...

From: Margaret Passmore/R3/USEPA/US
To: Stefania Shamet/R3/USEPA/US@EPA
Cc: David Rider/R3/USEPA/US@EPA, Greg Pond/R3/USEPA/US@EPA, John 

Forren/R3/USEPA/US@EPA, Louis Reynolds/R3/USEPA/US@EPA
Date: 12/13/2010 06:20 AM
Subject: Re: Spruce response to comments follow up

I am working from home today and possibly tomorrow and I will be on local travel for a meeting from noon 
to 3 pm today, if it does not get cancelled due to weather.  

How about Tuesday pm?  Send me a conference line and I will call in.

M

Margaret Passmore
Freshwater Biology Team
Office of Monitoring and Assessment (3EA50)
Environmental Assessment and Innovation Division
USEPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm

Stefania Shamet 12/13/2010 06:08:47 AMThanks, Greg.  If you guys have time, maybe we...

From: Stefania Shamet/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Cc: David Rider/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, Louis 

Reynolds/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US@EPA
Date: 12/13/2010 06:08 AM
Subject: Re: Spruce response to comments follow up

Thanks, Greg.  If you guys have time, maybe we can chat at 1:30, following the weekly Monday team 
call?

 

Greg Pond 12/12/2010 10:25:26 PMStef,we should probably have a call to discuss th...

(b) (5)





Greg Pond/R3/USEPA/US 

12/14/2010 09:53 AM

To Stefania Shamet

cc Amy Bergdale, Frank Borsuk, Jennifer Fulton, Joy Gillespie, 
Kelly Krock, Louis Reynolds, Margaret Passmore, John 
Forren

bcc

Subject Re: Fw: WVDEP Comments on the Spruce RD

 

 
 

 
 

 

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

Stefania Shamet 12/13/2010 02:48:16 PMThis is great.  Thanks,Lou.

From: Stefania Shamet/R3/USEPA/US
To: Louis Reynolds/R3/USEPA/US@EPA
Cc: Amy Bergdale/R3/USEPA/US@EPA, Frank Borsuk/R3/USEPA/US@EPA, Greg 

Pond/R3/USEPA/US@EPA, Jennifer Fulton/R3/USEPA/US@EPA, Joy 
Gillespie/R3/USEPA/US@EPA, Kelly Krock/R3/USEPA/US@EPA, Margaret 
Passmore/R3/USEPA/US@EPA

Date: 12/13/2010 02:48 PM
Subject: Re: Fw: WVDEP Comments on the Spruce RD

This is great.  Thanks,Lou.

Louis Reynolds 12/13/2010 02:41:09 PMStef, I thought I would start with a few comments...

From: Louis Reynolds/R3/USEPA/US
To: Stefania Shamet/R3/USEPA/US@EPA
Cc: Frank Borsuk/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US, Greg 

Pond/R3/USEPA/US@EPA, Amy Bergdale/R3/USEPA/US@EPA, Kelly 
Krock/R3/USEPA/US@EPA, Jennifer Fulton/R3/USEPA/US@EPA, Joy 
Gillespie/R3/USEPA/US@EPA

Date: 12/13/2010 02:41 PM
Subject: Re: Fw: WVDEP Comments on the Spruce RD

(b) (5)



Stef,

I thought I would start with a few comments and then we could discuss further if you like.

 
 

 

  

 

 

 

 

 

 

 

 

 
 

 

lou
  

Lou Reynolds
USEPA Region III
Freshwater Biology Team
1060 Chapline St. Ste. 303
Wheeling, WV  26003-2995
P 304-234-0244
F 304-234-0260

(b) (5)





Hey gang.  Attached are WVDEP's comments on the Spruce RD.  Thanks to the fabulous job all of you 
did on the response summary, I think I can handle much of this.  However, it looks like there may be some 
new stuff directly responsive to the RD that it would be helpful if you could take a look at.  Specifically:

What would be great would be if you could just throw your thoughts into an email to me (no need to 
consolidate -- everybody can just respond to me separately).  No need to make the language "pretty" or 
formal enough for a response to comments.  Just send me your thoughts in your own words and I'll turn 
them into responses.

If you could do it by Wednesday, that would be great.  If that doesn't work, let me know during Monday's 
call and we'll figure something out.

Thanks again everyone.

----- Forwarded by Stefania Shamet/R3/USEPA/US on 12/12/2010 04:51 PM -----

From: Matthew Klasen/DC/USEPA/US
To: Stefania Shamet/R3/USEPA/US@EPA
Cc: Christopher Hunter/DC/USEPA/US@EPA, Palmer Hough/DC/USEPA/US@EPA
Date: 12/11/2010 06:11 PM
Subject: Re: WVDEP Comments on the Spruce RD

Yep, here it is.

mk

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229
-----Stefania Shamet/R3/USEPA/US wrote: -----

To: Matthew Klasen/DC/USEPA/US@EPA
From: Stefania Shamet/R3/USEPA/US
Date: 12/11/2010 06:06PM
Cc: Christopher Hunter/DC/USEPA/US@EPA, Palmer Hough/DC/USEPA/US@EPA
Subject: Re: WVDEP Comments on the Spruce RD

 

Matthew Klasen---12/11/2010 01:17:59 PM---Hey Chris,  Thanks for forwarding this yesterday.  I just 
glanced through it (presuming that you or

From: Matthew Klasen/DC/USEPA/US
To: Christopher Hunter/DC/USEPA/US@EPA, Palmer Hough/DC/USEPA/US@EPA

(b) (5)

(b) (5)



Cc: Stefania Shamet/R3/USEPA/US@EPA
Date: 12/11/2010 01:17 PM
Subject: Re: WVDEP Comments on the Spruce RD

Hey Chris,

Thanks for forwarding this yesterday.  I just glanced through it (presuming that you or Palmer will look 
through it systematically for the comment summary), but let me know if I can help).

 

mk

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229

-----Christopher Hunter/DC/USEPA/US wrote: -----

To: Brian Frazer/DC/USEPA/US@EPA, Palmer Hough/DC/USEPA/US@EPA, David 
Evans/DC/USEPA/US@EPA, Gregory Peck/DC/USEPA/US@EPA, Matthew 
Klasen/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Kevin 
Minoli/DC/USEPA/US@EPA
From: Christopher Hunter/DC/USEPA/US
Date: 12/10/2010 09:11AM
Cc: Stefania Shamet/R3/USEPA/US@EPA
Subject: WVDEP Comments on the Spruce RD

 
 

 
 

 In the meantime, here is a copy and we'll add it to the 
record for HQ actions.

Chris
(See attached file: WVDEP Comments on Spruce RD 112910.pdf)

Chris Hunter
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans, & Watershed
(202) 566-1454
hunter.christopher@epa.gov  

[attachment "WVDEP Comments on Spruce RD 112910.pdf" removed by Matthew 
Klasen/DC/USEPA/US] 

[a tachment "WVDEP Comments on Sp uce RD 112910 pdf" dele ed by Ma garet Passmore R3/USEPA/US] 

(b) (5)

(b) (5)





traver.carrie@epa.gov

Regina Poeske 12/14/2010 02:28:27 PMHmm, how quickly one forgets things.  I don't thi...

From: Regina Poeske/R3/USEPA/US
To: Carrie Traver/R3/USEPA/US@EPA
Date: 12/14/2010 02:28 PM
Subject: Re: Fw: References Cited for Spruce

Hmm, how quickly one forgets things.  I don't think I did that and the only thing I did was have Dave 
upload the reference stuff onto he connector.  It was stuff I got from you so you should have the most up 
to date stuff.

Regina

Regina Poeske
Office of Monitoring and Assessment
US EPA Region III
1650 Arch Street
Philadelphia, PA  19103
215-814-2725
fax 215-814-2783

Learn more about the Office of Monitoring & Assessment at http://epa.gov/reg3esd1/3ea50.htm

Carrie Traver 12/14/2010 02:10:39 PMRegina, Quick question: did you send the refere...

From: Carrie Traver/R3/USEPA/US
To: Regina Poeske/R3/USEPA/US@EPA
Date: 12/14/2010 02:10 PM
Subject: Re: Fw: References Cited for Spruce

Regina,

Quick question: did you send the reference update with all the reference corrections and additions to 
Chris Hunter? If so, can you send it to me or let me know where it is? If you have an edited version, I 
should probably send the same one to Marcel. 

Thanks!
Carrie

Carrie Traver
USEPA Region 3
Office of Environmental Programs
1650 Arch Street - 3EA30
Philadelphia, PA 19103
215-814-2772
traver.carrie@epa.gov

Regina Poeske 12/14/2010 12:05:25 PMThanks for handling that Carrie.  Let me know if...

From: Regina Poeske/R3/USEPA/US
To: Stefania Shamet/R3/USEPA/US@EPA
Cc: Carrie Traver/R3/USEPA/US@EPA



Date: 12/14/2010 12:05 PM
Subject: Re: Fw: References Cited for Spruce

Thanks for handling that Carrie.  Let me know if you need any help.

Regina

Regina Poeske
Office of Monitoring and Assessment
US EPA Region III
1650 Arch Street
Philadelphia, PA  19103
215-814-2725
fax 215-814-2783

Learn more about the Office of Monitoring & Assessment at http://epa.gov/reg3esd1/3ea50.htm

Stefania Shamet 12/14/2010 11:04:34 AMChris has been out and I don't think he's in touch...

From: Stefania Shamet/R3/USEPA/US
To: Carrie Traver/R3/USEPA/US@EPA
Cc: Regina Poeske/R3/USEPA/US@EPA
Date: 12/14/2010 11:04 AM
Subject: Re: Fw: References Cited for Spruce

Chris has been out and I don't think he's in touch.  Suggest you check in w/Marcel and see what he 
needs.  Thanks so much!!

Carrie Traver 12/14/2010 10:45:22 AMI know Chris Hunter is aware of the references t...

From: Carrie Traver/R3/USEPA/US
To: Regina Poeske/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA
Date: 12/14/2010 10:45 AM
Subject: Re: Fw: References Cited for Spruce

I know Chris Hunter is aware of the references that are on the ESC. Does Marcel need any additional 
information?  

Carrie Traver
USEPA Region 3
Office of Environmental Programs
1650 Arch Street - 3EA30
Philadelphia, PA 19103
215-814-2772
traver.carrie@epa.gov

Jessica Martinsen 12/10/2010 11:52:36 AMPassing this along as an FYI.  Thought the refer...

From: Jessica Martinsen/R3/USEPA/US
To: Regina Poeske/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA, Carrie 

Traver/R3/USEPA/US@EPA
Date: 12/10/2010 11:52 AM
Subject: Fw: References Cited for Spruce

Passing this along as an FYI.  Thought the references were complete.  So maybe this is just for HQ folks 



that may have looked at new things.  I just don't know.  Thanks!

Jessica Martinsen
U.S. EPA Region III
Office of Environmental Programs
1650 Arch St. (3EA30)
Philadelphia, PA  19103
215-814-5144 (office)
215-814-2783 (fax)
----- Forwarded by Jessica Martinsen/R3/USEPA/US on 12/10/2010 09:49 AM -----

From: Marcel Tchaou/DC/USEPA/US
To: Jessica Martinsen/R3/USEPA/US@EPA, Ross Geredien/DC/USEPA/US@EPA, Julia 

McCarthy/R8/USEPA/US@EPA, Brian Topping/DC/USEPA/US@EPA, Palmer 
Hough/DC/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, Timothy 
Landers/DC/USEPA/US@EPA

Date: 12/09/2010 08:50 AM
Subject: References Cited for Spruce

Dear All,
I am working on ensuring that we have all references cited at hand. Please send me the list of reference 
that you used and have in either hard copy or electronic format.
Thanks

*******************************************************
Marcel K. Tchaou, Ph.D., P.E., P.H.
Environmental Engineer
Wetlands & Aquatic Resources Regulatory Branch
Office of Wetlands, Oceans and Watersheds
U.S. EPA
1200 Pennsylvania Avenue, NW (MC 4502T)
Washington, DC 20460
202-566-1904
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sites, reclaimed soils characteristically have

higher bulk density, lower organic content,

low water-infiltration rates, and low nutrient

content (8, 25). Many reclaimed areas show

little or no regrowth of woody vegetation and

minimal carbon (C) storage even after 15

years (26). Decreased forest productivity may

be related to the type of surface material (e.g.,

brown versus gray sandstone) used in the

reclamation (27). In reclaimed forests, pro-

jected C sequestration after 60 years is only

about 77% of that in undisturbed vegetation

in the same region (28). Mined areas planted

to grassland sequester much less. Since rec-

lamation areas encompass >15% of the land

surface in some regions (29) (table S1), signif-

icant potential for terrestrial C storage is lost.

Mitigation plans generally propose cre-

ation of intermittently flowing streams on

mining sites and enhancement of streams off-

site. Stream creation typically involves build-

ing channels with morphologies similar to

unaffected streams; however, because they

are on or near valley fills, the surrounding

topography, vegetation, soils, hydrology, and

water chemistry are fundamentally altered

from the premining state. U.S. rules have

considered stream creation a valid form of

mitigation while acknowledging the lack of

science documenting its efficacy (30). Senior

officials of the U.S. Army Corps of Engineers

(ACOE) have testified that they do not know

of a successful stream creation project in con-

junction with MTM/VF (31).

A Failure of Policy and Enforcement

The U.S. Clean Water Act and its implement-

ing regulations state that burying streams with

materials discharged from mining should be

avoided. Mitigation must render nonsignificant

the impacts that mining activities have on the

structure and function of aquatic ecosystems.

The Surface Mining Control and Reclamation

Act imposes requirements to minimize impacts

on the land and on natural channels, such as

requiring that water discharged from mines

will not degrade stream water quality below

established standards.

Yet mine-related contaminants persist in

streams well below valley fills, forests are

destroyed, headwater streams are lost, and bio-

diversity is reduced; all of these demonstrate

that MTM/VF causes significant environ-

mental damage despite regulatory require-

ments to minimize impacts. Current mitiga-

tion strategies are meant to compensate for

lost stream habitat and functions but do not;

water-quality degradation caused by mining

activities is neither prevented nor corrected

during reclamation or mitigation.

Clearly, current attempts to regulate MTM/

VF practices are inadequate. Mining permits

are being issued despite the preponderance of

scientific evidence that impacts are pervasive

and irreversible and that mitigation cannot

compensate for losses. Considering environ-

mental impacts of MTM/VF, in combination

with evidence that the health of people living in

surface-mining regions of the central Appala-

chians is compromised by mining activities, we

conclude that MTM/VF permits should not be

granted unless new methods can be subjected

to rigorous peer review and shown to remedy

these problems. Regulators should no longer

ignore rigorous science. The United States

should take leadership on these issues, particu-

larly since surface mining in many developing

countries is expected to grow extensively (32).
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Matthew 
Klasen/DC/USEPA/US 

12/15/2010 04:33 PM

To Gregory Peck

cc

bcc

Subject Fw: TN surface coal mine objection letter

FYI

-------------------------------------------------------
Matt Klasen
U.S. Environmental Protection Agency
Office of Water (IO)
202-566-0780
cell (202) 380-7229
----- Forwarded by Matthew Klasen/DC/USEPA/US on 12/15/2010 04:33 PM -----

From: Kip Tyler/R4/USEPA/US
To: Marcus Zobrist/DC/USEPA/US@EPA, Matthew Klasen/DC/USEPA/US@EPA, MichaelG 

Lee/DC/USEPA/US@EPA, Js Wilson/DC/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA, Evelyn MacKnight/R3/USEPA/US@EPA, Francisco 
Cruz/R3/USEPA/US@EPA

Cc: Mark Nuhfer/R4/USEPA/US@EPA, Chris Thomas/R4/USEPA/US@EPA, Jim 
Giattina/R4/USEPA/US@EPA, Tom Welborn/R4/USEPA/US@EPA, Duncan 
Powell/R4/USEPA/US@EPA, Paul Schwartz/R4/USEPA/US@EPA

Date: 12/15/2010 04:32 PM
Subject: TN surface coal mine objection letter

All,

 
  

 

 

 

Kip Tyler 
Environmental Engineer | Municipal and Industrial NPDES Section
EPA Region 4 | 61 Forsyth Street | Atlanta GA  30303-8960
p 404.562.9294 | m 404.323.6094 | f 404.562.8692

----- Forwarded by Kip Tyler/R4/USEPA/US on 12/13/2010 08:39 AM -----

From: Kip Tyler/R4/USEPA/US
To: Mark Nuhfer/R4/USEPA/US@EPA
Cc: Karrie-Jo Shell/R4/USEPA/US@EPA, Connie Kagey/R4/USEPA/US@EPA, Ben 

Ghosh/R4/USEPA/US@EPA, Paul Schwartz/R4/USEPA/US@EPA
Date: 12/01/2010 01:50 PM
Subject: Kopper Glo Fuel draft permit review

(b) (5)

Jmorga08
Typewritten Text
DOCUMENT REDACTED - DELIBERATIVE



Mark,

Our review period for the Kopper Glo Fuel draft permit (TN0079812) ends on 12/22/10. Below is a 
summary of the project, draft permit issues, and questions. 
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Kip Tyler 
Environmental Engineer | Municipal and Industrial NPDES Section
EPA Region 4 | 61 Forsyth Street | Atlanta GA  30303-8960
p 404.562.9294 | m 404.323.6094 | f 404.562.8692

(b) (5)



Brian Frazer/DC/USEPA/US 

12/16/2010 11:14 AM

To Kevin Minoli, Karyn Wendelowski

cc

bcc

Subject Fw: Status of R3 RTC and other Spruce items

Sorry for not sending this earlier.  Below is the status update.

bf 

*****************************************************
Brian M. Frazer, Chief
Wetlands & Aquatic Resources Regulatory Branch
Office of Wetlands, Oceans and Watersheds
U.S. EPA
1200 Pennsylvania Avenue, NW (MC 4502T)
Washington, DC 20460
202-566-1652

----- Forwarded by Brian Frazer/DC/USEPA/US on 12/16/2010 11:13 AM -----

From: Palmer Hough/DC/USEPA/US
To: Matthew Klasen/DC/USEPA/US@EPA
Cc: Gregory Peck/DC/USEPA/US@EPA, Brian Frazer/DC/USEPA/US@EPA, Ross 

Geredien/DC/USEPA/US@EPA, Marcel Tchaou/DC/USEPA/US@EPA, Julia 
McCarthy/R8/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA, David 
Evans/DC/USEPA/US@EPA

Date: 12/16/2010 10:13 AM
Subject: Status of R3 RTC and other Spruce items

Matt:

 

 

 

 
 

 
  

 

(b) (5)



 
 

 

-Palmer

___________________________________
Palmer Hough, Environmental Scientist
tel: 202.566.1374  I  fax: 202.566.1375

Wetlands Division
U.S. EPA Headquarters (MC 4502T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460
www.epa.gov/wetlands 

----- Forwarded by Palmer Hough/DC/USEPA/US on 12/16/2010 09:39 AM -----

From: Stefania Shamet/R3/USEPA/US
To: Christopher Hunter/DC/USEPA/US@EPA
Cc: Palmer Hough/DC/USEPA/US@EPA, Stephen Field/R3/USEPA/US@EPA, Regina 

Poeske/R3/USEPA/US@EPA
Date: 12/10/2010 03:12 PM
Subject: Spruce -- Hunton & Williams technical comments

 
 

 
 

 

  Spruce responses 61-95.doc    Spruce responses 61-95.doc    Spruce responses 1-60.doc    Spruce responses 1-60.doc  
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----- Forwarded by Palmer Hough/DC/USEPA/US on 12/16/2010 09:39 AM -----

From: Stefania Shamet/R3/USEPA/US
To: Palmer Hough/DC/USEPA/US@EPA, Christopher Hunter/DC/USEPA/US@EPA
Cc: Kevin Minoli/DC/USEPA/US@EPA, Karyn Wendelowski/DC/USEPA/US@EPA, Stephen 

Field/R3/USEPA/US@EPA
Date: 12/13/2010 06:22 AM
Subject: Spruce -- legal and policy comments from Hunton & Williams on the PD
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(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm

John Forren 12/16/2010 11:22:08 PMThanks for the quick feedback, Greg.  Are you in...

From: John Forren/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Cc: Jessica Martinsen/R3/USEPA/US@EPA, Jeffrey Lapp/R3/USEPA/US@EPA, Margaret 

Passmore/R3/USEPA/US@EPA, Stefania Shamet/R3/USEPA/US@EPA, John 
Pomponio/R3/USEPA/US@EPA

Date: 12/16/2010 11:22 PM
Subject: Re: Fw: Jurisdictional Status of Spruce streams

Thanks for the quick feedback, Greg.  Are you in tomorrow so we can chat?   

_________________________________ 

John Forren
Office of Monitoring & Assessment
USEPA Philadelphia 
http://epa.gov/reg3esd1/3ea50.htm

Sent from EPA's Wireless Services
_________________________________

Greg Pond

    ----- Original Message -----
    From: Greg Pond
    Sent: 12/16/2010 08:36 PM EST
    To: John Forren
    Cc: Jessica Martinsen; Jeffrey Lapp; Margaret Passmore; Stefania Shamet
    Subject: Re: Fw: Jurisdictional Status of Spruce streams
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_______________________________

Gregory Peck 12/16/2010 05:44:58 PMRandy/John The attorneys have agreed that it w...

From: Gregory Peck/DC/USEPA/US
To: John Pomponio/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA
Date: 12/16/2010 05:44 PM
Subject: Fw: Jurisdictional Status of PR and OH

Randy/John

 

 

Thanks,
Greg
----- Forwarded by Gregory Peck/DC/USEPA/US on 12/16/2010 05:36 PM -----

From: Kevin Minoli/DC/USEPA/US
To: Gregory Peck/DC/USEPA/US@EPA
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Carrie Traver/R3/USEPA/US 

12/20/2010 10:48 AM

To Gwen Arnold

cc

bcc

Subject Re: more Spruce references! 

Thanks!  So, it's not just me.  We don't need the abstract--just the physical copy, so if it shows up in the 
next few weeks that should be fine. 

Carrie Traver
USEPA Region 3
Office of Environmental Programs
1650 Arch Street - 3EA30
Philadelphia, PA 19103
215-814-2772
traver.carrie@epa.gov

Gwen Arnold 12/20/2010 10:43:13 AMAs it turns out, even the Indiana U access to Sci...

From: Gwen Arnold/R3/USEPA/US
To: Carrie Traver/R3/USEPA/US@EPA
Date: 12/20/2010 10:43 AM
Subject: Re: more Spruce references! 

As it turns out, even the Indiana U access to Science Direct can only get the abstract of that article. They 
seem to think it's something of an obscure journal =) 

I've requested a copy from interlibrary loan. I could ask the EPA library to do the same thing, but IU's 
interlibrary loan process tends to be quicker. I'll email it to you when I get it. Do you want the abstract now, 
or is it really more like you just need the physical copy?

Sorry -- hopefully it comes in soon,
G
~~~
Gwen Arnold
EPA Region 3
Environmental Assessment and Innovation Division 
215-814-2721
arnold.gwen@epamail.epa.gov

Carrie Traver 12/20/2010 10:30:31 AMJust one. I told you two, but I think this is the onl...

From: Carrie Traver/R3/USEPA/US
To: Gwen Arnold/R3/USEPA/US@EPA
Date: 12/20/2010 10:30 AM
Subject: more Spruce references! 

Just one. I told you two, but I think this is the only one right now...it sometimes seems to change on an hourly 
basis:  

Vesper, D., Roy, M., & Rhoads, C. L.  (2008). Selenium distribution and mode of occurrence in the Kanawha 



Formation, southern West Virginia, U.S.A. International Journal of Coal Geology, 73 , 237-249

Thanks!!!!!

Carrie Traver
USEPA Region 3
Office of Environmental Programs
1650 Arch Street - 3EA30
Philadelphia, PA 19103
215-814-2772
traver.carrie@epa.gov
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DEFINITIONS 
 
 
Bioaccumulation - A process by which chemicals are taken up by organisms from water or 
sediment directly or through consumption of food containing the chemicals. 
 
Capillary Barrier - A layer of coarse rock placed under growth media that acts as a drain for 
infiltrating water. 
 
Chert - A hard, dense microcrystalline sedimentary rock, consisting chiefly of interlocking 
crystals of quartz less than about 30 micrometers in diameter; it may contain amorphous silica 
(opal).  It has conchoidal fracture, and it may be white or variously colored.  Chert occurs 
primarily as nodular or concretionary segregations, or nodules in limestone or dolomite, and less 
commonly as layered deposits, or bedded chert. 
 
Contaminants of Potential Concern - Elements that have some potential to leach into the 
environment.  The general contaminants of concern from phosphate mining in southeast Idaho are: 
Cadmium, Chromium, Copper, Nickel, Selenium, Vanadium, and Zinc.  This list may change from 
site to site as conditions vary. 
 
Disturbed Area - Area where natural vegetation and soils have been removed or disrupted. 
 
Energy Dissipater - A structure built across a waterway to reduce the velocity of flowing water.  
This prevents cutting of the waterway and inhibits sediment loss in the water.  These structures can 
be built with rocks, logs, straw bales, etc. 
 
Erosion - The wearing away of soil and rock by weathering, mass wasting, and the action of 
streams, wind, and precipitation. 
 
Evapotranspiration - The portion of precipitation returned to the air through evaporation and 
plant transpiration. 
 
External Overburden Area - Areas where some of the overburden material is piled outside of the 
pit limits during mining operations.  This does not include the marketable mineral, subsoil and 
topsoil. 
 
Geochemistry - The study of the distribution and amounts of the chemical elements in minerals, 
ores, rocks, soils, water, and the atmosphere, and their circulation in nature, on the basis of the 
properties of their atoms and ions. 
 
Grade - A slope stated in terms of feet rise per feet run or as unit per unit (percent). 
 
Growth Media - Material suitable for growing healthy vegetation.  This material has a high level 
of nutrients, rock content below 20%, and a sandy loam to clay loam texture.  Selenium levels in 
growth media are recommended to be below 13 mg/kg. 
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Haul Road - All roads utilized for transport of an extracted mineral, waste, overburden, or other 
earthen materials. 
 
Infiltration - The movement of water or some other liquid into the soil or rock through pores or 
other openings. 
 
Leach - To remove nutritive or harmful elements from soil by percolation. 
 
Limestone - A sedimentary rock consisting chiefly of the mineral calcite (calcium carbonate, 
CaCO3), with or without magnesium carbonate.  Common impurities include chert and clay.  It is 
the consolidated equivalent of limy mud, calcareous sand, and/or shell fragments. 
 
Low seleniferous - Containing amounts of selenium that are not considered harmful to human 
health or the environment. 
 
Metalloid - A nonmetal that can combine with a metal to form an alloy. 
 
Ore - A deposit of rock from which a valuable mineral or minerals can be economically extracted. 
 
Overburden - Material (sub-economic, non-ore) that overlies a deposit of valuable material. 
 
Pit Backfill - Placing overburden in a mined-out pit. 
 
Percolate - To pass through a permeable substance. 
 
Permeable - The property or capacity of a porous rock, sediment, or soil to transmit a liquid. 
 
Riparian - Situated on or pertaining to the bank of a river, stream, or other body of water.  
Riparian is normally used to refer to plants of all types that grow along streams, rivers, or at spring 
and seep sites. 
 
Runoff - That part of precipitation that flows off of disturbed areas; Precipitation that is not 
retained on the site where it falls and is not absorbed by the soil. 
 
Run-on - That part of precipitation that flows off of undisturbed areas toward disturbed areas.  
Run-on water has not been affected by mining activities. 
 
Run-of-Mine Overburden - Sub-economic rock mined around the ore body that is placed in 
external overburden areas or as pit backfill. 
 
Safety Berm - A pile of rock or dirt (usually overburden) on the edge of overburden areas or roads 
that extend along the length.  These structures are constructed to prevent accidents. 
 
Sediment – Small particles of soil or rock suspended in or settling to the bottom of a liquid.  
Sediment input comes from agricultural practices, or construction activities, or from natural 
sources such as soil erosion and rock weathering. 
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Shale - A fine-grained detrital sedimentary rock formed by the compaction of clay, silt or mud.  It 
has a finely laminated structure, which gives it a fissility along which the rock splits readily, 
especially on weathered surfaces.  It may be red, brown, black or gray. 
 
Soil - Loose, unconsolidated surface material including the A and E horizons (topsoil) and B 
horizon (subsoil).  A good soil is considered to be a sandy loam to silty loam with less than 10% 
rocks.  A fair soil is considered to be a sandy clay loam to a clay loam with less than 20% rocks.  
Fair soils have been found to produce excellent reclamation vegetation. 
 
Spreader Structure - A structure constructed at the end of a waterway to facilitate water flowing 
in a wide path instead of a concentrated channel.  This prevents cutting and erosion from water as 
it leaves the waterway onto undisturbed ground. 
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INTRODUCTION 
 
PURPOSE 
This document catalogues new mining and reclamation practices developed by the southeastern 
Idaho phosphate mining industry.  New methods have been designed to prevent metal and 
metalloid leaching from active phosphate mines and their associated reclaimed lands.  This 
document also provides descriptions and specifications for these practices.  It is meant to be an 
evergreen document that can be appended as new practices are developed and the effectiveness of 
older practices is documented. 
 
Most of the mining and reclamation methods presented in this document were developed from 
recent studies, discussions, and research.  These new methods are being developed to keep 
phosphate mining compatible with the environment.  Some of these practices are in the early 
stages of implementation.  Monitoring the environment after implementation of these practices will 
indicate the effectiveness of these methods.   
 
BACKGROUND 
Recent investigations have shown that some elements, specifically selenium and cadmium, are 
oxidized and leached from certain zones of overburden when exposed to air and water.  These 
investigations have also shown bioaccumulation of selenium in vegetation on some reclaimed 
mine lands.  Designs have been made, are still being developed, and are being implemented as 
applicable at current phosphate mines to alter traditional mining methods to incorporate these 
studies.   
 
Until recently, laboratory methods were unable to detect selenium in water at concentrations near 
the cold water biota standard of 0.005 ppm (parts per million) or 5.0 ppb (parts per billion).  
Selenium was not considered to be an issue by prior studies of phosphate mining, and in most 
cases was not a recommended analyte for monitoring.  As a result, certain mining and reclamation 
methods had not been developed to address the issues with selenium.  Current operations and mine 
designs account for the potential of mine facilities to leach contaminants into the environment.  
These methods have been designed primarily by engineers in the mining industry to eliminate or 
control contaminant pathways.   
 
SELENIUM MANAGEMENT PRACTICES 
Practices have been developed to incorporate ideas from the many studies and discussions focusing 
on selenium contamination in southeast Idaho.  A variety of methods have been developed that 
match the needs and conditions of the sites.  This document describes each practice and provides 
drawings, photos, and specifications, if applicable.   
 
This document is a complementary component of the Best Management Practices Guidance 
Manual for Active and Future Phosphate Mines, November 2000.  Ongoing management practices 
at current mining operations are shown with pictures and some site-specific drawings.  
Construction specifications are site specific and described generally with the expectation that they 
will be designed to meet the needs of each project. 
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EFFECTIVENESS CRITERIA 
 
Current monitoring at active phosphate mines tracks the changes in the environment due to 
operations.  Past, present, and future monitoring should reflect if certain practices are effective at 
controlling elevated levels of selenium or other harmful constituents.  Several features, such as a 
road or an overburden area, can affect sample points.  Monitoring, therefore, reflects the effects of 
many management practices, or lack of, on a sample point.  Careful interpretation of sample results 
and events on the ground will show industry and land managers what is effective, as well as areas 
in need of improvement. 
 
Each mine has a monitoring program outlining monitoring procedures for any or all of the 
following: surface water, groundwater, and vegetation.  Ongoing monitoring results are submitted 
and reviewed by federal and state agencies.  A primary (P) review of certain points will indicate 
effectiveness of the management practices.  If these indicate more monitoring is needed, a 
secondary (S) review of other monitoring points can validate or negate the effectiveness. 
 
The table below lists each management practice and the associated monitoring that may be needed 
to rate its effectiveness.  This table shows whether the monitoring method is a primary (P) or 
secondary (S) measure of the management practices effectiveness. 
 

WATER MONITORING PRACTICE 
GROUND SURFACE 

VEGETATION 
MONITORING 

Road Construction  P  
Ditch Liners S P  
Directing Run-On Water Around 
Disturbed Areas 

 P  

Directing Run-On Water Over 
Disturbed Areas 

S P  

Runoff Recharge Areas P S  
Directing Overburden or Backfill 
Runoff 

S P  

Pit Water Management P   
Material Placement  S P 
Encapsulated Overburden Areas S S P 
Non-Shale Overburden Areas S S P 
Caps and Covers S S P 
Stream Alteration and 
Reconstruction 

 P  

Partial Backfill of Final Pit to 
Cover Ore Outcrop and Shales 

P  P 

Partial Backfill of Final Pit to 
Cover Groundwater 

P  P 

Position Final Open Pit at 
Highest Elevation 

P   

Geochemical Characterization of 
Soils and Overburden 

 P P 

Topsoil Management  S P 
Figure 1.  Table of management practices and associated monitoring. 
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ROAD CONSTRUCTION 
 
Description 
Material used for road construction should be segregated, and only those materials with a low 
probability to leach selenium should be used.  If the road location is on leachable material (such as 
an outcrop or an existing overburden area), the leachable material should either be excavated and 
placed in pit backfill or covered with an appropriate thickness of suitable material.   
 
Construction Specifications 
Road base and surfacing should have a low-selenium content to prevent leaching of selenium to 
surface water or vegetation.  Material may be pit run aggregate and may be placed on the road 
without screening.  Road base should be placed thick enough to provide a stable road and prevent 
sloughing.  Road construction should be built in compacted lifts by spreading and hauling 
equipment over the full width of the road.   
 

 
Figure 2.  Road construction in Rasmussen Valley with low seleniferous materials for Agrium’s haul road. 
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DITCH LINERS 
 
Description 
Low permeability ditch liners can be used to prevent water from infiltrating.  Road runoff can be 
contaminated due to occasional spillage from haul trucks, leaching of uphill materials, or the road 
material itself.  Road ditches can be lined with native clay or a geosynthetic liner to prevent any 
contaminated runoff from infiltrating into the groundwater.  The porosities of ditch liners should 
be designed according to site-specific parameters.   
 
Construction Specifications  
If a geosynthetic liner is used, manufacturers directions should be followed for subgrade and cover 
material.  The subgrade should provide a smooth surface so as not to damage the lining.  
Installation of the lining should follow manufacturers directions and inspection during construction 
should be frequent.   
 

 
Figure 4.  Installation of geosynthetic liner in the ditch along the access road to the South Rasmussen Mine. 
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Figure 5.  After the liner is anchored to the subgrade, it is covered with low seleniferous coarse rock. 

 
Maintenance 
Care should be taken to not puncture the liner during construction or while cleaning out ditches.  
Use only low seleniferous material for necessary repairs to the ditch.   
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.3.1 Diversion Dike or Ditch 
 
Examples 
Roads with liners can be seen at: 
 
South Rasmussen Mine (Monsanto) 

• Haul Road on Agrium’s South Rasmussen Ridge Overburden Area 
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Figure 7.  Interceptor ditch around mine pit at Central Rasmussen Ridge Mine. 

 

 
Figure 8.  Collection pond with standpipe at Central Rasmussen Ridge Mine. 
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Figure 9.  24” HDPE pipe entering chert boulders used as an energy dissipater and the steel overflow to 

No Name Creek Central Rasmussen Ridge Mine. 
 

 
Figure 10.  Steel overflow pipe from pond to No Name Creek out of the energy dissipater at Central 

Rasmussen Ridge Mine. 
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Figure 13.  Grader being used to cut the diversion ditch at the South Rasmussen Mine. 

 

 
Figure 14.  Geo-fabric being placed in bottom of graded ditch at the South Rasmussen Mine. 
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Figure 15.  Coarse rock being placed and spread in ditch and spreader structure at the South Rasmussen Mine. 
 

 
Figure 16.  Completed ditch and spreader structure at the South Rasmussen Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with existing or plans for run-on ditches can be seen at: 
 

• Central Rasmussen Ridge Mine (Agrium) 
• South Rasmussen Mine (Monsanto) 
• Dry Valley Mine (Agrium) 
• Smoky Canyon Panel-C Mine Plan (Simplot) 
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DIRECTING RUN-ON WATER OVER DISTURBED AREAS 
 
Description 
Directing clean run-on over disturbed areas may be a necessity at some sites.  Using materials with 
a low permeability to line corridors will keep water from infiltrating into the unconsolidated 
material.  Velocity reducing structures will help reduce the sediment in water and should prevent 
rills or gullies from forming. 
 
Construction Specifications 
Clean run-on water can be directed across an overburden area or backfill using corridors designed 
to handle the peak flow generated from a 100 year, 24-hour storm event, and with velocities 
between 1.5 fps and 4.0 fps.  These corridors should be constructed with a compacted layer of 
alluvium or a geosynthetic liner.  Velocity-reducing/silt retention structures should be constructed 
on appropriate intervals based on the runoff area, slope aspect, and peak flow on the overburden 
area or backfill.   
 

Logs or Rip-Rap Placed in the Drainage 
to Slow Water Flow and Trap Sediment

Compacted Alluvium

Growth Media
Low-Seleniferous Chert or 

Limestone

Run of Mine 
Overburden

 
Figure 17.  Water from undisturbed areas can be directed over backfill or an external overburden area using a 

low permeable, compacted layer of material and velocity reducing structures such as rip-rap or logs. 
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Figure 18.  Reconstructed intermittent stream over reclaimed pit backfill on Panel B at Dry Valley Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with run-on corridors, or plans for, run-on corridors across backfill can be seen at: 
 

• North and Central Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine (Astaris) 
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Figure 23.  Rock-check dams at the Enoch Valley Mine are used to slow velocities of runoff and prevent or 

reduce the chance of rills and gullies forming.  The check dams pictured were made with limestone. 
 

 
Figure 24.  Properly constructed check dams need to be higher on the sides, or ends, to prevent runoff from 

cutting gullies on each side.  They also need an apron, or point, to safely direct the runoff toward the next check 
dam.  This prevents the runoff from accelerating after it flows through each dam. 
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Figure 25.  Functioning rock-check dams on reclaimed pit backfill of Panel B at the Dry Valley Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with existing or plans for runoff ditches can be seen at: 
 

• Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine (Agrium) 
• Enoch Valley Mine (Monsanto) 
• Smoky Canyon Mine (Simplot) 
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ENCAPSULATED OVERBURDEN AREAS 
 
Description 
An effective way to minimize seleniferous material leaching is to encapsulate this material as a 
core zone in overburden and backfill areas and thereby minimize contact with both water and 
oxygen.  Leachable material should be deep enough to avoid penetration by deep rooting 
vegetation, thus preventing bioaccumulation of selenium in vegetation. 
 
Construction Specifications 
One effective encapsulating technique is to cap the seleniferous core zone with a low permeability 
clay or a clay liner depending on site conditions.  A layer approximately 8 feet thick should be 
placed over the liner to create a drainage/plant root barrier layer.  In addition another 2 feet of 
growth media is placed over the final grade surface for a total of 10 feet over the liner.  Beneath 
the core material between 10 and 20 feet of low seleniferous base material should be placed.  This 
underlayer placed thicker in topographic low areas, helps ensure that water that has contacted 
natural ground up gradient from the seleniferous material can travel along the original ground 
surface without coming into contact with the seleniferous core material.  One obstacle that must be 
considered when using a liner system is that typical overburden structures have finished slope 
grades of 3 to 1 horizontal to vertical, clay liners or geosynthetic liners on the other hand are most 
appropriately used on gentler slopes, typically 4% or less.  By keeping these liners at gentle slope 
angles, proper liner installation and structural integrity are greatly enhanced.  In order to maintain 
these gentler <4% slopes an overlapping layered approach utilizing “shingle” like construction is 
used.  Construction is performed in approximately 5 foot lifts, with a clay layer on the outer slopes 
being placed every 10 vertical feet.  This type of construction ensures precise placement and much 
improved compaction characteristics within the interior of the structure while being free draining 
through all materials above the liner.  
 
Survey controls during construction are very important to ensure that individual shingles are 
constructed to exacting thickness and shape.  This control is essential to ensure proper shingle 
overlap and overall effective core encapsulation. 
 

 
Figure 28.  Oblique model of the Phase-1 pit and overburden area at the South Rasmussen Mine. 
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Figure 29.  Cross-section of the east overburden area at the South Rasmussen Mine showing core of seleniferous 

material covered by packed shingles of clay. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.2.6 Capping 
 
Examples 
Areas where the leachable materials are in a center core are:  
 

• South Rasmussen Mine (Monsanto)  
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NON-SHALE OVERBURDEN AREAS 
 
Description 
Constructing external overburden areas entirely of low-seleniferous material will keep contaminant 
levels low in the vegetation, soil, surface water, and groundwater.  Selectively handling and 
placing material requires more mine planning and operational control.  Providing other areas for 
placement of selenium rich material can also be a challenge in certain scenarios. 
 
Construction Specifications 
Low seleniferous material used in external overburden area construction would be limestone and 
the low-seleniferous chert.  Sampling of the chert along strike and at various depths helps to 
identify the low-seleniferous zones.  Planting medium should be applied thick enough to provide 
vegetation a suitable root zone.  Deeper rooting species can be planted without risk of 
accumulating selenium from any zone in the overburden area. 
 

 
Figure 30.  The south external overburden area constructed of only chert and limestone by Agrium at their 

Central Rasmussen Ridge Mine. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
 
Examples 
Areas where an overburden area is constructed, or planned to be constructed, entirely of chert or 
limestone are: 
 

• South and North Overburden Areas at Central Rasmussen Ridge Mine (Agrium) 
• Dry Valley South Extension Mine Plan (Agrium) 
• West Overburden Area at South Rasmussen Mine (Monsanto) 
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CAPS AND COVERS 
 
Description 
Covering overburden areas or backfill with a cap can either reduce the amount of water from 
reaching leachable material or provide a barrier between vegetation and selenium-bearing material.  
Caps limit leaching of overburden by incorporating low permeable materials or capillary barriers 
into the overburden area or backfill.  Caps also separate vegetation from underlying overburden by 
limiting root penetration into materials with selenium and other contaminants, which minimizes 
the potential uptake by plants.   
 
At this time, there is no specific thickness of cover that will be adequate for all sites.  Caps must be 
designed specifically for each site depending on site conditions such as, snowpack, 
evapotranspiration rates, available materials, etc.  The two kinds of caps found in southeast Idaho 
are 1) vegetation barrier caps at North Rasmussen, Dry Valley, Smoky Canyon, and Enoch Valley 
Mines and 2) the infiltration barrier cap at South Rasmussen Mine.   
 
North Rasmussen Ridge Mine Plan - Backfill Cap 
Backfill will be placed selectively, so that seleniferous material will be located in the middle and 
deep areas of the backfilled mine pit.  The backfill will be constructed by filling the pit from its 
crest in most areas.  Backfill that extends above the crest of the pit will be constructed in 20 to 40-
foot lifts, which will provide for some compaction in the upper areas of the backfill.  Areas of the 
backfill below the crest of the pit that are designated for use as backfill access ramps will also 
experience some compaction.  Backfill will be constructed using repose slope angles and resloped 
to 3.0h: 1.0v after the area has been filled to capacity.  Approximately 8-10 feet of low 
seleniferous limestone and chert will then be used to cover the seleniferous materials, which will 
provide a barrier to eliminate exposure of seleniferous materials to plants, wildlife, and livestock.   
 

Low-Seleniferous Chert or Limestone

Growth Media

Run of Mine Backfill

 
Figure 31.  North Rasmussen Ridge Mine Plan - Backfill Cap. 









 37

Enoch Valley Mine - North Pit Backfill 
At the north pit of the Enoch Valley Mine, the waste rock was selectively handled so that the 
darker, seleniferous rock was placed within the pit boundary, while the lighter, low seleniferous 
limestone was placed on the outer edges and on top of the seleniferous rock.  As the shales and 
dark chert were being filled in the mined out pit, limestone was placed along the outer edges at a 
thickness of 10-15 feet.  After the backfill had reached its maximum elevation, a 10-15 foot cover 
of limestone was put over the top, so that all of the selenium bearing material was capped within 
the limestone barrier.  Then, the entire area was covered with 18-24 inches of topsoil and seeded in 
the fall of 2003 with an approved seed mix, accepted by the Idaho Dept of Lands.  The following 
two photos show the north pit backfill at the Enoch Valley Mine. 
 

 
Figure 35.  Darker, seleniferous rock being placed within the pit boundary of backfill at the Enoch Valley Mine. 
 

 
Figure 36.  Lighter, low seleniferous rock being placed on outside edge, and on top, of pit backfill at the Enoch 

Valley Mine. 
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South Rasmussen Mine - East Overburden Area 
One effective encapsulating technique is to cap the seleniferous core zone with a low permeability 
clay or a clay liner depending on site conditions.  A layer approximately 8 feet thick should be 
placed over the liner to create a drainage/plant root barrier layer.  In addition another 2 feet of 
growth media is placed over the final grade surface for a total of 10 feet over the liner.  Beneath 
the core material between 10 and 20 feet of low seleniferous base material should be placed.  This 
underlayer placed thicker in topographic low areas, helps ensure that water that has contacted 
natural ground up gradient from the seleniferous material can travel along the original ground 
surface without coming into contact with the seleniferous core material.  One obstacle that must be 
considered when using a liner system is that typical overburden structures have finished slope 
grades of 3 to 1 horizontal to vertical, clay liners or geosynthetic liners on the other hand are most 
appropriately used on gentler slopes, typically 4% or less.  By keeping these liners at gentle slope 
angles, proper liner installation and structural integrity are greatly enhanced.  In order to maintain 
these gentler <4% slopes an overlapping layered approach utilizing “shingle” like construction is 
used.  Construction is performed in approximately 5 foot lifts, with a clay layer on the outer slopes 
being placed every 10 vertical feet.  This type of construction ensures precise placement and much 
improved compaction characteristics within the interior of the structure while being free draining 
through all materials above the liner.  
 
Survey controls during construction are very important to ensure that individual shingles are 
constructed to exacting thickness and shape.  This control is essential to ensure proper shingle 
overlap and overall effective core encapsulation.   
 

 
Figure 37.  The clay shingles being installed to cap the east overburden area at the South Rasmussen Mine are 

blue in the above figure. 
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Figure 38.  Cross-section of the east overburden area at the South Rasmussen Mine.  In this cross-section the 

clay shingles, shown as blue bands in the previous figure, are shown in green in this drawing. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.2.6 Capping 
 
Examples 
Areas where caps and covers have been used, or are planned to be used, are: 
 

• Central and North Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine - Panels C and D Mine Plan (Agrium) 
• Dry Valley Mine - Panel B (Astaris) 
• Smoky Canyon Mine - B, C, and E Panels (Simplot) 
• Enoch Valley Mine - North Pit Backfill (Monsanto) 
• South Rasmussen Mine - East Overburden Area (Monsanto) 
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STREAM ALTERATION AND RECONSTRUCTION 
 
Description 
Relocating a stream channel requires a design that prevents water loss and provides an adequate 
supply of water to downstream wetlands and habitat.  It is also imperative that relocated streams do 
not infiltrate through disturbed material and leach selenium to groundwater or surface water from 
seeps. 
 
Construction Specifications 
The watercourse should be relocated on original ground adjacent to the overburden area or 
backfill.  If the original ground has high permeability, as does the limestone, the watercourse will 
infiltrate into the ground and the supply downstream will be lost.  The relocated watercourse must 
be lower than the disturbed ground to prevent the water from migrating to the low point.  Even 
armored channels will still eventually move and naturally flow along the lower elevation path. 
 
If site-specific conditions require a channel to be reconstructed over disturbed material, a more 
intensive design will need to plan for holding at least a 100 year, 24-hour storm event.  Sealing the 
channel should be done with low permeable native clay or a geosynthetic clay liner that covers the 
entire floodplain.  Appropriate subgrade and cover material should provide smooth surfaces to 
protect the lining.  Rip-rap, topsoil, rounded gravels, and salvaged riparian soils should be 
designed along the channel to prevent cutting and promote a gently meandering course within the 
established floodplain.  Riparian vegetation and woody species should also be used to stabilize the 
channel. This design will also depend on how many months per year the channel will hold water. 
 

 
Figure 39.  At the Dry Valley Mine, riparian vegetation was transplanted from the old Dry Creek channel and 

placed in the constructed channel to prevent cutting and to establish riparian qualities rapidly. 
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Figure 40.  The gentle meanders and transplanted vegetation in the reconstructed Dry Creek channel have 

helped with the success of this project. 
 

 
Figure 41.  Willow wads were placed in the oxbows of the reconstructed Dry Creek channel to provide stability. 
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Figure 42.  Completed reconstruction of Dry Creek during high flow conditions in April of 2003. 

 
Maintenance 
Monitoring of the reconstructed channel should occur often for several years before the channel is 
thoroughly established.  Cutting, re-routing, and stagnant vegetation growth are important to notice 
and repair early. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.3.9 Stream Alteration 
 
Examples 
Areas where stream alteration and reconstruction has been used are: 
 

• Smoky Canyon Mine (Simplot) sheep trough in Panel C 
• Central Rasmussen Mine (Agrium) 
• Dry Valley Mine (Agrium) 
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PARTIAL BACKFILL OF FINAL PIT TO COVER ORE OUTCROP 

AND SHALES 
 
Description 
Open pits, left after mining is competed, can be partially backfilled to cover the exposures of ore 
and the seleniferous center waste shale.  This is possible if the initial mine plan incorporates 
transportation routes and material availability to facilitate backfill and probable rehandling.  The 
backfill should be graded and sloped so that water would flow away from the hanging wall 
towards the limestone footwall.  The contact between limestone and backfill should have a slight 
slope along the strike.  This would provide ample distance and area for water to drain into the 
limestone footwall.  The probability of a post-mining pit lake would be greatly reduced or 
eliminated.   
 
The backfill would also provide a buttress structure to prevent the toes of the pit wall from failing 
and causing large-scale wall failures.  This structure would reduce exposure of water, wildlife, and 
vegetation to the potentially seleniferous ore and shale zones.  Backfill would be reshaped, covered 
with growth media, and revegetated.   
 
Construction Specifications 
The limestone or chert should cover the ore and shale exposures by at least 8 to 10 feet.  The 
contact between backfill and footwall should have a slight grade along the strike.  Growth media 
should be 2 to 3 feet thick over the backfill.   
 

Water 

Runoff
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Runoff Water 
Infiltration

Limestone 
Backfill

Growth Media

Lower Ore

Upper Ore
Middle Shale

Chert

Limestone

 
Figure 43.  Conceptual cross-section for North Rasmussen Ridge Mine, showing how mine pit will be partially 

backfilled to cover the ore outcrop and shale layers. 
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.1.1 Mine Planning 
 
Examples 
Mine plans for pits partially backfilled to cover the ore and shales can be seen for: 
 

• North Rasmussen Ridge Mine (Agrium) 
• South Rasmussen Mine (Monsanto) 
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GEOCHEMICAL CHARACTERIZATION OF SOILS AND 

OVERBURDEN 
 
Description 
Most management practices utilize low-seleniferous materials to prevent water, vegetation, and 
wildlife from contacting the shales.  Sampling and testing materials used for capping, road 
building, and sediment control can in some cases be done visually once the site-specific chemistry 
and characterization is preformed.  Growth media guidelines have suggested selenium levels for 
the material that will produce non-toxic vegetation. 
 
Specifications 
Studies have shown selenium levels for growth media at or below 13 mg/kg total selenium dry 
weight and at or less than 0.10 mg/L extractable selenium yields reclamation vegetation that is 
suitable for livestock and wildlife consumption.  Levels for chert and limestone have not been 
determined, but material below the growth media guidelines would be usable.  Mixing material 
with higher selenium concentrations with that of lower concentrations could result in a usable 
material if done with conservative proportions. 
 
Sample intervals for testing the material both horizontally along strike and vertically on mining 
lifts have not been proven.  Selenium concentrations and availability differ from site to site, and 
within sites both horizontally and vertically.  Mining operators need to determine the variability for 
their site by fine tuning a sampling interval.  Some EPA protocol and test methods can be found at: 
http://www.epa.gov/epaoswer/hazwaste/test/main.htm and 
http://www.epa.gov/safewater/methods/inch tbl.html. 
 

 EPA-SW-846 
Methods for 
Selenium  

Title 

3050B Acid Digestion of Sediments, Sludges, and Soils Extraction 
Methods for 
Soil or 
Sediment 

3051 Microwave Assisted Acid Digestion of Sediments, Sludges, 
Soils, and Oils 

AA-Furnace 7740 Selenium (Atomic Absorption, Furnace Technique) 
AA- Gaseous 
Hydride 

7741A Selenium (Atomic Absorption, Gaseous Hydride) 

AA-
Borohydride 

7742 Selenium (Atomic Absorption, Borohydride Reduction) 

200.9 Atomic Absorption; Platform 
6010B Inductively Coupled Plasma-Atomic Emission Spectrometry 

ICP 

6020 or 200.8 Inductively Coupled Plasma-Mass Spectrometry 
X-Ray 
Fluorescence 

6200 Field Portable X-Ray Fluorescence Spectrometry for the 
Determination of Elemental Concentrations in Soil and Sediment

Mass 
Spectrometry 

6800 Elemental and Speciated Isotope Dilution Mass Spectrometry 

Figure 46.  Table of EPA protocol and test methods. 
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement  
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TOPSOIL MANAGEMENT 
 

 
Figure 47.  Scraper removing topsoil at Monsanto’s South Rasmussen Mine. 

 
Description 
Proper topsoil or growth media management is critical to successfully reclaiming surface 
disturbances.  Suitable topsoil produces healthy vegetation as well as an additional barrier from 
underlying selenium-bearing material.  Growth media management includes the salvage, storage, 
and replacement of topsoil or other suitable growth material (subsurface soils).  The presence of 
salvaged growth media on disturbed areas enhances revegetation conditions and helps re-establish 
landscape stability and productivity.  Topsoiling (growth media salvage and placement) is a 
requirement of mine reclamation plans.  Consequently, available topsoil or selected replacement 
material, which will be utilized for growth medium, must be managed in a proper manner. 
 
Construction procedures associated with salvaged growth media are relatively simple and can be 
incorporated into daily mining practices with minimal interruption or delays.  As such, topsoiling 
may not require extensive engineering or design costs.  Direct placement (live soil) is the preferred 
growth media management technique.  Direct placement involves the stripping of topsoil (and 
suitable subsurface soils, as needed) in preparation of mine-pit expansion and the immediate re-
application of the material onto a reclaimed area that has undergone final grading.  When growth 
media soils cannot be direct placed, they must be stored in stockpiles for future use. 
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Design and Permitting Criteria 
Suitable topsoil/growth material is salvaged and placed on all disturbed areas.  Suitable topsoil has 
levels of selenium that will produce vegetation below grazing advisory levels.  The subsoil surface 
should be properly prepared to prevent potential sloughing of the topsoil. 
 
Prior to stripping topsoil, an Order II Soil Survey should be completed.  An Order II survey is 
conducted for intensive land uses that require detailed information about soil resources for making 
predictions of suitability for use and of treatment needs.  Boundaries are verified at closely spaced 
intervals, and the soils in each delineation are identified by traversing and in some units by 
transecting.  Delineations are variable in size with a minimum of 1.5 to 10 acres, depending on 
landscape complexity and survey objectives. 
 
All topsoil (typically the A horizon; generally the top 12 to 24 inches of soil) and subsurface soil 
(typically the B horizon; generally extending to 60 inches below the ground surface) suitable for 
revegetation should be recovered to the maximum extent practical.  The various horizons should be 
sampled and analyzed to determine suitability for revegetation purposes.  Soil sampling and testing 
is important for an accurate fertilizer recommendation.  An accurate evaluation of nutrient levels 
will result in more efficient fertilizer use, which can increase yields, reduce maintenance costs, and 
potentially reduce environmental impact.  A fertility evaluation of soils typically conducted by an 
agricultural laboratory includes organic matter, soluble salts, soil pH, nitrate nitrogen, and 
available phosphorus, potassium, zinc, iron, and texture. 
 
Construction Guidelines 
Whenever practical, the salvaged growth media should be immediately transported to backfill 
areas which have undergone final grading.  The direct place method is economical and maintains a 
high topsoil quality by a direct transfer of viable seeds, roots, and microorganisms critical to plant 
nutrient relationships.  Direct placing may also reduce compaction, better preserve the soil 
structure, increase aeration, and provide a more stable nutrient status.  Soils salvaged for mine site 
reclamation at the initiation of site preparation and from the initial mine pit should be stockpiled. 
 
Growth media soils should be replaced at pre-determined depths to avoid running out of or wasting 
the growth media before all disturbed areas are covered.  A mass volume calculation, which 
determines the required replacement thickness versus the total acres disturbed, as well as the 
material handling losses, must be calculated to assure that adequate growth media soils are 
available.  The Idaho Department of Lands has recommended a minimum growth media depth of 
12 inches on top of overburden piles and backfilled pits. 
 
If the growth media soils cannot be directly placed, then the material should be stored in a 
stockpile.  Stockpiled soils should be sloped as flat as possible and properly revegetated to 
minimize erosion.  Long-term storage of soils may result in the loss of favorable microbial 
conditions. 
 
Growth media soils are generally distributed with earth moving equipment and final uniform 
thickness is achieved by grading with a motor grader or tracked dozer.  The subsurface is usually 
scarified (loosened) prior to placement of the growth media soils.  Guidance stakes should be 
placed on the reclaimed slopes.  The stakes provide verification and guidance of the topsoil 
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redistribution depths while maintaining existing contours.  Following redistribution, the area 
should be bladed and inspected to ensure adequate drainage.  Once the growth media is placed at 
final grade, no additional equipment traffic should cross the area.  Growth media soils should not 
be applied when the subsoil is frozen or extremely wet. 
 
Maintenance 
Growth media stockpiles require periodic maintenance to prevent erosion.  During placement, 
sediment controls should be addressed on a routine basis.  The stockpiles should be seeded with 
approved seed mix.  This will stabilize the surface of the stockpile, and control erosion and 
sediment transport. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.5.1 - 4.5.10 Seeding and Revegetation 
 

 
Figure 48.  Scrapers loading from a topsoil pile to be placed on newly reclaimed area at Smoky Canyon Mine. 

 

 
Figure 49.  Scraper placing topsoil on area to be reclaimed at the Enoch Valley Mine. 
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CONTACT INFORMATION 
 
Agrium   Chuck Jessell    cjessell@agrium.com 
Astaris    James Williams   jbwillia@agrium.com 
BLM    Wendell Johnson   wendell johnson@blm.gov 
IDL    Chris Morris    cmorris@idl.state.id.us 
Monsanto   Michael Vice    michael.j.vice@monsanto.com 
Simplot   John Cunningham   jcunningham@simplot.com 
USFS    Anita Lusty    alusty@fs.fed.us 
 



John Forren/R3/USEPA/US 

12/21/2010 02:21 PM

To David Kargbo, David Rider

cc

bcc

Subject Fw: Selenium Handling plans -- Re: PD response to 
comments

----- Forwarded by John Forren/R3/USEPA/US on 12/21/2010 02:21 PM -----

From: Frank Borsuk/R3/USEPA/US
To: Margaret Passmore/R3/USEPA/US@EPA
Cc: borsuk@stratuswave.net, Greg Pond/R3/USEPA/US@EPA, John Forren/R3/USEPA/US@EPA, 

Louis Reynolds/R3/USEPA/US@EPA, Margaret Passmore/R3/USEPA/US@EPA, Stefania 
Shamet/R3/USEPA/US@EPA

Date: 12/21/2010 02:19 PM
Subject: Selenium Handling plans -- Re: PD response to comments

 
 

Well, Idaho has been dealing with selenium and have developed some detailed BMPs to control Se 
issues into groundwater and surface waters.  

  Se Management Practices 2006-2005.pdf    Se Management Practices 2006-2005.pdf  

 

 
 

Frank

Frank Borsuk, Ph.D.
Aquatic/Fisheries Biologist
Freshwater Biology Team
USEPA-Region 3 (Wheeling Office)
Office of Monitoring & Assessment (3EA50)
Environmental Assessment & Innovation Division
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
304-234-0241 Phone
304-234-0260 Fax
borsuk.frank@epa.gov

Please visit our website at  http://epa.gov/reg3esd1/3ea50.htm

(b) (5)

(b) (5)







Margaret Passmore
Freshwater Biology Team
Office of Monitoring and Assessment (3EA50)
Environmental Assessment and Innovation Division
USEPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm
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DEFINITIONS 
 
 
Bioaccumulation - A process by which chemicals are taken up by organisms from water or 
sediment directly or through consumption of food containing the chemicals. 
 
Capillary Barrier - A layer of coarse rock placed under growth media that acts as a drain for 
infiltrating water. 
 
Chert - A hard, dense microcrystalline sedimentary rock, consisting chiefly of interlocking 
crystals of quartz less than about 30 micrometers in diameter; it may contain amorphous silica 
(opal).  It has conchoidal fracture, and it may be white or variously colored.  Chert occurs 
primarily as nodular or concretionary segregations, or nodules in limestone or dolomite, and less 
commonly as layered deposits, or bedded chert. 
 
Contaminants of Potential Concern - Elements that have some potential to leach into the 
environment.  The general contaminants of concern from phosphate mining in southeast Idaho are: 
Cadmium, Chromium, Copper, Nickel, Selenium, Vanadium, and Zinc.  This list may change from 
site to site as conditions vary. 
 
Disturbed Area - Area where natural vegetation and soils have been removed or disrupted. 
 
Energy Dissipater - A structure built across a waterway to reduce the velocity of flowing water.  
This prevents cutting of the waterway and inhibits sediment loss in the water.  These structures can 
be built with rocks, logs, straw bales, etc. 
 
Erosion - The wearing away of soil and rock by weathering, mass wasting, and the action of 
streams, wind, and precipitation. 
 
Evapotranspiration - The portion of precipitation returned to the air through evaporation and 
plant transpiration. 
 
External Overburden Area - Areas where some of the overburden material is piled outside of the 
pit limits during mining operations.  This does not include the marketable mineral, subsoil and 
topsoil. 
 
Geochemistry - The study of the distribution and amounts of the chemical elements in minerals, 
ores, rocks, soils, water, and the atmosphere, and their circulation in nature, on the basis of the 
properties of their atoms and ions. 
 
Grade - A slope stated in terms of feet rise per feet run or as unit per unit (percent). 
 
Growth Media - Material suitable for growing healthy vegetation.  This material has a high level 
of nutrients, rock content below 20%, and a sandy loam to clay loam texture.  Selenium levels in 
growth media are recommended to be below 13 mg/kg. 
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Haul Road - All roads utilized for transport of an extracted mineral, waste, overburden, or other 
earthen materials. 
 
Infiltration - The movement of water or some other liquid into the soil or rock through pores or 
other openings. 
 
Leach - To remove nutritive or harmful elements from soil by percolation. 
 
Limestone - A sedimentary rock consisting chiefly of the mineral calcite (calcium carbonate, 
CaCO3), with or without magnesium carbonate.  Common impurities include chert and clay.  It is 
the consolidated equivalent of limy mud, calcareous sand, and/or shell fragments. 
 
Low seleniferous - Containing amounts of selenium that are not considered harmful to human 
health or the environment. 
 
Metalloid - A nonmetal that can combine with a metal to form an alloy. 
 
Ore - A deposit of rock from which a valuable mineral or minerals can be economically extracted. 
 
Overburden - Material (sub-economic, non-ore) that overlies a deposit of valuable material. 
 
Pit Backfill - Placing overburden in a mined-out pit. 
 
Percolate - To pass through a permeable substance. 
 
Permeable - The property or capacity of a porous rock, sediment, or soil to transmit a liquid. 
 
Riparian - Situated on or pertaining to the bank of a river, stream, or other body of water.  
Riparian is normally used to refer to plants of all types that grow along streams, rivers, or at spring 
and seep sites. 
 
Runoff - That part of precipitation that flows off of disturbed areas; Precipitation that is not 
retained on the site where it falls and is not absorbed by the soil. 
 
Run-on - That part of precipitation that flows off of undisturbed areas toward disturbed areas.  
Run-on water has not been affected by mining activities. 
 
Run-of-Mine Overburden - Sub-economic rock mined around the ore body that is placed in 
external overburden areas or as pit backfill. 
 
Safety Berm - A pile of rock or dirt (usually overburden) on the edge of overburden areas or roads 
that extend along the length.  These structures are constructed to prevent accidents. 
 
Sediment – Small particles of soil or rock suspended in or settling to the bottom of a liquid.  
Sediment input comes from agricultural practices, or construction activities, or from natural 
sources such as soil erosion and rock weathering. 
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Shale - A fine-grained detrital sedimentary rock formed by the compaction of clay, silt or mud.  It 
has a finely laminated structure, which gives it a fissility along which the rock splits readily, 
especially on weathered surfaces.  It may be red, brown, black or gray. 
 
Soil - Loose, unconsolidated surface material including the A and E horizons (topsoil) and B 
horizon (subsoil).  A good soil is considered to be a sandy loam to silty loam with less than 10% 
rocks.  A fair soil is considered to be a sandy clay loam to a clay loam with less than 20% rocks.  
Fair soils have been found to produce excellent reclamation vegetation. 
 
Spreader Structure - A structure constructed at the end of a waterway to facilitate water flowing 
in a wide path instead of a concentrated channel.  This prevents cutting and erosion from water as 
it leaves the waterway onto undisturbed ground. 
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INTRODUCTION 
 
PURPOSE 
This document catalogues new mining and reclamation practices developed by the southeastern 
Idaho phosphate mining industry.  New methods have been designed to prevent metal and 
metalloid leaching from active phosphate mines and their associated reclaimed lands.  This 
document also provides descriptions and specifications for these practices.  It is meant to be an 
evergreen document that can be appended as new practices are developed and the effectiveness of 
older practices is documented. 
 
Most of the mining and reclamation methods presented in this document were developed from 
recent studies, discussions, and research.  These new methods are being developed to keep 
phosphate mining compatible with the environment.  Some of these practices are in the early 
stages of implementation.  Monitoring the environment after implementation of these practices will 
indicate the effectiveness of these methods.   
 
BACKGROUND 
Recent investigations have shown that some elements, specifically selenium and cadmium, are 
oxidized and leached from certain zones of overburden when exposed to air and water.  These 
investigations have also shown bioaccumulation of selenium in vegetation on some reclaimed 
mine lands.  Designs have been made, are still being developed, and are being implemented as 
applicable at current phosphate mines to alter traditional mining methods to incorporate these 
studies.   
 
Until recently, laboratory methods were unable to detect selenium in water at concentrations near 
the cold water biota standard of 0.005 ppm (parts per million) or 5.0 ppb (parts per billion).  
Selenium was not considered to be an issue by prior studies of phosphate mining, and in most 
cases was not a recommended analyte for monitoring.  As a result, certain mining and reclamation 
methods had not been developed to address the issues with selenium.  Current operations and mine 
designs account for the potential of mine facilities to leach contaminants into the environment.  
These methods have been designed primarily by engineers in the mining industry to eliminate or 
control contaminant pathways.   
 
SELENIUM MANAGEMENT PRACTICES 
Practices have been developed to incorporate ideas from the many studies and discussions focusing 
on selenium contamination in southeast Idaho.  A variety of methods have been developed that 
match the needs and conditions of the sites.  This document describes each practice and provides 
drawings, photos, and specifications, if applicable.   
 
This document is a complementary component of the Best Management Practices Guidance 
Manual for Active and Future Phosphate Mines, November 2000.  Ongoing management practices 
at current mining operations are shown with pictures and some site-specific drawings.  
Construction specifications are site specific and described generally with the expectation that they 
will be designed to meet the needs of each project. 
 



 9

EFFECTIVENESS CRITERIA 
 
Current monitoring at active phosphate mines tracks the changes in the environment due to 
operations.  Past, present, and future monitoring should reflect if certain practices are effective at 
controlling elevated levels of selenium or other harmful constituents.  Several features, such as a 
road or an overburden area, can affect sample points.  Monitoring, therefore, reflects the effects of 
many management practices, or lack of, on a sample point.  Careful interpretation of sample results 
and events on the ground will show industry and land managers what is effective, as well as areas 
in need of improvement. 
 
Each mine has a monitoring program outlining monitoring procedures for any or all of the 
following: surface water, groundwater, and vegetation.  Ongoing monitoring results are submitted 
and reviewed by federal and state agencies.  A primary (P) review of certain points will indicate 
effectiveness of the management practices.  If these indicate more monitoring is needed, a 
secondary (S) review of other monitoring points can validate or negate the effectiveness. 
 
The table below lists each management practice and the associated monitoring that may be needed 
to rate its effectiveness.  This table shows whether the monitoring method is a primary (P) or 
secondary (S) measure of the management practices effectiveness. 
 

WATER MONITORING PRACTICE 
GROUND SURFACE 

VEGETATION 
MONITORING 

Road Construction  P  
Ditch Liners S P  
Directing Run-On Water Around 
Disturbed Areas 

 P  

Directing Run-On Water Over 
Disturbed Areas 

S P  

Runoff Recharge Areas P S  
Directing Overburden or Backfill 
Runoff 

S P  

Pit Water Management P   
Material Placement  S P 
Encapsulated Overburden Areas S S P 
Non-Shale Overburden Areas S S P 
Caps and Covers S S P 
Stream Alteration and 
Reconstruction 

 P  

Partial Backfill of Final Pit to 
Cover Ore Outcrop and Shales 

P  P 

Partial Backfill of Final Pit to 
Cover Groundwater 

P  P 

Position Final Open Pit at 
Highest Elevation 

P   

Geochemical Characterization of 
Soils and Overburden 

 P P 

Topsoil Management  S P 
Figure 1.  Table of management practices and associated monitoring. 
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ROAD CONSTRUCTION 
 
Description 
Material used for road construction should be segregated, and only those materials with a low 
probability to leach selenium should be used.  If the road location is on leachable material (such as 
an outcrop or an existing overburden area), the leachable material should either be excavated and 
placed in pit backfill or covered with an appropriate thickness of suitable material.   
 
Construction Specifications 
Road base and surfacing should have a low-selenium content to prevent leaching of selenium to 
surface water or vegetation.  Material may be pit run aggregate and may be placed on the road 
without screening.  Road base should be placed thick enough to provide a stable road and prevent 
sloughing.  Road construction should be built in compacted lifts by spreading and hauling 
equipment over the full width of the road.   
 

 
Figure 2.  Road construction in Rasmussen Valley with low seleniferous materials for Agrium’s haul road. 
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DITCH LINERS 
 
Description 
Low permeability ditch liners can be used to prevent water from infiltrating.  Road runoff can be 
contaminated due to occasional spillage from haul trucks, leaching of uphill materials, or the road 
material itself.  Road ditches can be lined with native clay or a geosynthetic liner to prevent any 
contaminated runoff from infiltrating into the groundwater.  The porosities of ditch liners should 
be designed according to site-specific parameters.   
 
Construction Specifications  
If a geosynthetic liner is used, manufacturers directions should be followed for subgrade and cover 
material.  The subgrade should provide a smooth surface so as not to damage the lining.  
Installation of the lining should follow manufacturers directions and inspection during construction 
should be frequent.   
 

 
Figure 4.  Installation of geosynthetic liner in the ditch along the access road to the South Rasmussen Mine. 
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Figure 5.  After the liner is anchored to the subgrade, it is covered with low seleniferous coarse rock. 

 
Maintenance 
Care should be taken to not puncture the liner during construction or while cleaning out ditches.  
Use only low seleniferous material for necessary repairs to the ditch.   
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.3.1 Diversion Dike or Ditch 
 
Examples 
Roads with liners can be seen at: 
 
South Rasmussen Mine (Monsanto) 

• Haul Road on Agrium’s South Rasmussen Ridge Overburden Area 
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Figure 7.  Interceptor ditch around mine pit at Central Rasmussen Ridge Mine. 

 

 
Figure 8.  Collection pond with standpipe at Central Rasmussen Ridge Mine. 
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Figure 9.  24” HDPE pipe entering chert boulders used as an energy dissipater and the steel overflow to 

No Name Creek Central Rasmussen Ridge Mine. 
 

 
Figure 10.  Steel overflow pipe from pond to No Name Creek out of the energy dissipater at Central 

Rasmussen Ridge Mine. 
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Figure 13.  Grader being used to cut the diversion ditch at the South Rasmussen Mine. 

 

 
Figure 14.  Geo-fabric being placed in bottom of graded ditch at the South Rasmussen Mine. 
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Figure 15.  Coarse rock being placed and spread in ditch and spreader structure at the South Rasmussen Mine. 
 

 
Figure 16.  Completed ditch and spreader structure at the South Rasmussen Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with existing or plans for run-on ditches can be seen at: 
 

• Central Rasmussen Ridge Mine (Agrium) 
• South Rasmussen Mine (Monsanto) 
• Dry Valley Mine (Agrium) 
• Smoky Canyon Panel-C Mine Plan (Simplot) 



 21

DIRECTING RUN-ON WATER OVER DISTURBED AREAS 
 
Description 
Directing clean run-on over disturbed areas may be a necessity at some sites.  Using materials with 
a low permeability to line corridors will keep water from infiltrating into the unconsolidated 
material.  Velocity reducing structures will help reduce the sediment in water and should prevent 
rills or gullies from forming. 
 
Construction Specifications 
Clean run-on water can be directed across an overburden area or backfill using corridors designed 
to handle the peak flow generated from a 100 year, 24-hour storm event, and with velocities 
between 1.5 fps and 4.0 fps.  These corridors should be constructed with a compacted layer of 
alluvium or a geosynthetic liner.  Velocity-reducing/silt retention structures should be constructed 
on appropriate intervals based on the runoff area, slope aspect, and peak flow on the overburden 
area or backfill.   
 

Logs or Rip-Rap Placed in the Drainage 
to Slow Water Flow and Trap Sediment

Compacted Alluvium

Growth Media
Low-Seleniferous Chert or 

Limestone

Run of Mine 
Overburden

 
Figure 17.  Water from undisturbed areas can be directed over backfill or an external overburden area using a 

low permeable, compacted layer of material and velocity reducing structures such as rip-rap or logs. 
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Figure 18.  Reconstructed intermittent stream over reclaimed pit backfill on Panel B at Dry Valley Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with run-on corridors, or plans for, run-on corridors across backfill can be seen at: 
 

• North and Central Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine (Astaris) 
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Figure 23.  Rock-check dams at the Enoch Valley Mine are used to slow velocities of runoff and prevent or 

reduce the chance of rills and gullies forming.  The check dams pictured were made with limestone. 
 

 
Figure 24.  Properly constructed check dams need to be higher on the sides, or ends, to prevent runoff from 

cutting gullies on each side.  They also need an apron, or point, to safely direct the runoff toward the next check 
dam.  This prevents the runoff from accelerating after it flows through each dam. 
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Figure 25.  Functioning rock-check dams on reclaimed pit backfill of Panel B at the Dry Valley Mine. 

 
Maintenance 
Periodic monitoring of the ditches may be required in the spring when ice dams may occur and 
block or reroute run-on water.  Ditches should also be monitored for rilling or cutting.  Velocity 
reducing structures may need to be replaced or cleaned.    
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.3.1 Diversion Dike or Ditch 
Section 4.3.2. Interceptor Trench 
 
Examples 
Areas with existing or plans for runoff ditches can be seen at: 
 

• Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine (Agrium) 
• Enoch Valley Mine (Monsanto) 
• Smoky Canyon Mine (Simplot) 
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ENCAPSULATED OVERBURDEN AREAS 
 
Description 
An effective way to minimize seleniferous material leaching is to encapsulate this material as a 
core zone in overburden and backfill areas and thereby minimize contact with both water and 
oxygen.  Leachable material should be deep enough to avoid penetration by deep rooting 
vegetation, thus preventing bioaccumulation of selenium in vegetation. 
 
Construction Specifications 
One effective encapsulating technique is to cap the seleniferous core zone with a low permeability 
clay or a clay liner depending on site conditions.  A layer approximately 8 feet thick should be 
placed over the liner to create a drainage/plant root barrier layer.  In addition another 2 feet of 
growth media is placed over the final grade surface for a total of 10 feet over the liner.  Beneath 
the core material between 10 and 20 feet of low seleniferous base material should be placed.  This 
underlayer placed thicker in topographic low areas, helps ensure that water that has contacted 
natural ground up gradient from the seleniferous material can travel along the original ground 
surface without coming into contact with the seleniferous core material.  One obstacle that must be 
considered when using a liner system is that typical overburden structures have finished slope 
grades of 3 to 1 horizontal to vertical, clay liners or geosynthetic liners on the other hand are most 
appropriately used on gentler slopes, typically 4% or less.  By keeping these liners at gentle slope 
angles, proper liner installation and structural integrity are greatly enhanced.  In order to maintain 
these gentler <4% slopes an overlapping layered approach utilizing “shingle” like construction is 
used.  Construction is performed in approximately 5 foot lifts, with a clay layer on the outer slopes 
being placed every 10 vertical feet.  This type of construction ensures precise placement and much 
improved compaction characteristics within the interior of the structure while being free draining 
through all materials above the liner.  
 
Survey controls during construction are very important to ensure that individual shingles are 
constructed to exacting thickness and shape.  This control is essential to ensure proper shingle 
overlap and overall effective core encapsulation. 
 

 
Figure 28.  Oblique model of the Phase-1 pit and overburden area at the South Rasmussen Mine. 
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Figure 29.  Cross-section of the east overburden area at the South Rasmussen Mine showing core of seleniferous 

material covered by packed shingles of clay. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.2.6 Capping 
 
Examples 
Areas where the leachable materials are in a center core are:  
 

• South Rasmussen Mine (Monsanto)  
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NON-SHALE OVERBURDEN AREAS 
 
Description 
Constructing external overburden areas entirely of low-seleniferous material will keep contaminant 
levels low in the vegetation, soil, surface water, and groundwater.  Selectively handling and 
placing material requires more mine planning and operational control.  Providing other areas for 
placement of selenium rich material can also be a challenge in certain scenarios. 
 
Construction Specifications 
Low seleniferous material used in external overburden area construction would be limestone and 
the low-seleniferous chert.  Sampling of the chert along strike and at various depths helps to 
identify the low-seleniferous zones.  Planting medium should be applied thick enough to provide 
vegetation a suitable root zone.  Deeper rooting species can be planted without risk of 
accumulating selenium from any zone in the overburden area. 
 

 
Figure 30.  The south external overburden area constructed of only chert and limestone by Agrium at their 

Central Rasmussen Ridge Mine. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
 
Examples 
Areas where an overburden area is constructed, or planned to be constructed, entirely of chert or 
limestone are: 
 

• South and North Overburden Areas at Central Rasmussen Ridge Mine (Agrium) 
• Dry Valley South Extension Mine Plan (Agrium) 
• West Overburden Area at South Rasmussen Mine (Monsanto) 
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CAPS AND COVERS 
 
Description 
Covering overburden areas or backfill with a cap can either reduce the amount of water from 
reaching leachable material or provide a barrier between vegetation and selenium-bearing material.  
Caps limit leaching of overburden by incorporating low permeable materials or capillary barriers 
into the overburden area or backfill.  Caps also separate vegetation from underlying overburden by 
limiting root penetration into materials with selenium and other contaminants, which minimizes 
the potential uptake by plants.   
 
At this time, there is no specific thickness of cover that will be adequate for all sites.  Caps must be 
designed specifically for each site depending on site conditions such as, snowpack, 
evapotranspiration rates, available materials, etc.  The two kinds of caps found in southeast Idaho 
are 1) vegetation barrier caps at North Rasmussen, Dry Valley, Smoky Canyon, and Enoch Valley 
Mines and 2) the infiltration barrier cap at South Rasmussen Mine.   
 
North Rasmussen Ridge Mine Plan - Backfill Cap 
Backfill will be placed selectively, so that seleniferous material will be located in the middle and 
deep areas of the backfilled mine pit.  The backfill will be constructed by filling the pit from its 
crest in most areas.  Backfill that extends above the crest of the pit will be constructed in 20 to 40-
foot lifts, which will provide for some compaction in the upper areas of the backfill.  Areas of the 
backfill below the crest of the pit that are designated for use as backfill access ramps will also 
experience some compaction.  Backfill will be constructed using repose slope angles and resloped 
to 3.0h: 1.0v after the area has been filled to capacity.  Approximately 8-10 feet of low 
seleniferous limestone and chert will then be used to cover the seleniferous materials, which will 
provide a barrier to eliminate exposure of seleniferous materials to plants, wildlife, and livestock.   
 

Low-Seleniferous Chert or Limestone

Growth Media

Run of Mine Backfill

 
Figure 31.  North Rasmussen Ridge Mine Plan - Backfill Cap. 
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Enoch Valley Mine - North Pit Backfill 
At the north pit of the Enoch Valley Mine, the waste rock was selectively handled so that the 
darker, seleniferous rock was placed within the pit boundary, while the lighter, low seleniferous 
limestone was placed on the outer edges and on top of the seleniferous rock.  As the shales and 
dark chert were being filled in the mined out pit, limestone was placed along the outer edges at a 
thickness of 10-15 feet.  After the backfill had reached its maximum elevation, a 10-15 foot cover 
of limestone was put over the top, so that all of the selenium bearing material was capped within 
the limestone barrier.  Then, the entire area was covered with 18-24 inches of topsoil and seeded in 
the fall of 2003 with an approved seed mix, accepted by the Idaho Dept of Lands.  The following 
two photos show the north pit backfill at the Enoch Valley Mine. 
 

 
Figure 35.  Darker, seleniferous rock being placed within the pit boundary of backfill at the Enoch Valley Mine. 
 

 
Figure 36.  Lighter, low seleniferous rock being placed on outside edge, and on top, of pit backfill at the Enoch 

Valley Mine. 
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South Rasmussen Mine - East Overburden Area 
One effective encapsulating technique is to cap the seleniferous core zone with a low permeability 
clay or a clay liner depending on site conditions.  A layer approximately 8 feet thick should be 
placed over the liner to create a drainage/plant root barrier layer.  In addition another 2 feet of 
growth media is placed over the final grade surface for a total of 10 feet over the liner.  Beneath 
the core material between 10 and 20 feet of low seleniferous base material should be placed.  This 
underlayer placed thicker in topographic low areas, helps ensure that water that has contacted 
natural ground up gradient from the seleniferous material can travel along the original ground 
surface without coming into contact with the seleniferous core material.  One obstacle that must be 
considered when using a liner system is that typical overburden structures have finished slope 
grades of 3 to 1 horizontal to vertical, clay liners or geosynthetic liners on the other hand are most 
appropriately used on gentler slopes, typically 4% or less.  By keeping these liners at gentle slope 
angles, proper liner installation and structural integrity are greatly enhanced.  In order to maintain 
these gentler <4% slopes an overlapping layered approach utilizing “shingle” like construction is 
used.  Construction is performed in approximately 5 foot lifts, with a clay layer on the outer slopes 
being placed every 10 vertical feet.  This type of construction ensures precise placement and much 
improved compaction characteristics within the interior of the structure while being free draining 
through all materials above the liner.  
 
Survey controls during construction are very important to ensure that individual shingles are 
constructed to exacting thickness and shape.  This control is essential to ensure proper shingle 
overlap and overall effective core encapsulation.   
 

 
Figure 37.  The clay shingles being installed to cap the east overburden area at the South Rasmussen Mine are 

blue in the above figure. 
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Figure 38.  Cross-section of the east overburden area at the South Rasmussen Mine.  In this cross-section the 

clay shingles, shown as blue bands in the previous figure, are shown in green in this drawing. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement 
Section 4.2.6 Capping 
 
Examples 
Areas where caps and covers have been used, or are planned to be used, are: 
 

• Central and North Rasmussen Ridge Mine (Agrium) 
• Dry Valley Mine - Panels C and D Mine Plan (Agrium) 
• Dry Valley Mine - Panel B (Astaris) 
• Smoky Canyon Mine - B, C, and E Panels (Simplot) 
• Enoch Valley Mine - North Pit Backfill (Monsanto) 
• South Rasmussen Mine - East Overburden Area (Monsanto) 
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STREAM ALTERATION AND RECONSTRUCTION 
 
Description 
Relocating a stream channel requires a design that prevents water loss and provides an adequate 
supply of water to downstream wetlands and habitat.  It is also imperative that relocated streams do 
not infiltrate through disturbed material and leach selenium to groundwater or surface water from 
seeps. 
 
Construction Specifications 
The watercourse should be relocated on original ground adjacent to the overburden area or 
backfill.  If the original ground has high permeability, as does the limestone, the watercourse will 
infiltrate into the ground and the supply downstream will be lost.  The relocated watercourse must 
be lower than the disturbed ground to prevent the water from migrating to the low point.  Even 
armored channels will still eventually move and naturally flow along the lower elevation path. 
 
If site-specific conditions require a channel to be reconstructed over disturbed material, a more 
intensive design will need to plan for holding at least a 100 year, 24-hour storm event.  Sealing the 
channel should be done with low permeable native clay or a geosynthetic clay liner that covers the 
entire floodplain.  Appropriate subgrade and cover material should provide smooth surfaces to 
protect the lining.  Rip-rap, topsoil, rounded gravels, and salvaged riparian soils should be 
designed along the channel to prevent cutting and promote a gently meandering course within the 
established floodplain.  Riparian vegetation and woody species should also be used to stabilize the 
channel. This design will also depend on how many months per year the channel will hold water. 
 

 
Figure 39.  At the Dry Valley Mine, riparian vegetation was transplanted from the old Dry Creek channel and 

placed in the constructed channel to prevent cutting and to establish riparian qualities rapidly. 
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Figure 40.  The gentle meanders and transplanted vegetation in the reconstructed Dry Creek channel have 

helped with the success of this project. 
 

 
Figure 41.  Willow wads were placed in the oxbows of the reconstructed Dry Creek channel to provide stability. 
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Figure 42.  Completed reconstruction of Dry Creek during high flow conditions in April of 2003. 

 
Maintenance 
Monitoring of the reconstructed channel should occur often for several years before the channel is 
thoroughly established.  Cutting, re-routing, and stagnant vegetation growth are important to notice 
and repair early. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.3.9 Stream Alteration 
 
Examples 
Areas where stream alteration and reconstruction has been used are: 
 

• Smoky Canyon Mine (Simplot) sheep trough in Panel C 
• Central Rasmussen Mine (Agrium) 
• Dry Valley Mine (Agrium) 
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PARTIAL BACKFILL OF FINAL PIT TO COVER ORE OUTCROP 

AND SHALES 
 
Description 
Open pits, left after mining is competed, can be partially backfilled to cover the exposures of ore 
and the seleniferous center waste shale.  This is possible if the initial mine plan incorporates 
transportation routes and material availability to facilitate backfill and probable rehandling.  The 
backfill should be graded and sloped so that water would flow away from the hanging wall 
towards the limestone footwall.  The contact between limestone and backfill should have a slight 
slope along the strike.  This would provide ample distance and area for water to drain into the 
limestone footwall.  The probability of a post-mining pit lake would be greatly reduced or 
eliminated.   
 
The backfill would also provide a buttress structure to prevent the toes of the pit wall from failing 
and causing large-scale wall failures.  This structure would reduce exposure of water, wildlife, and 
vegetation to the potentially seleniferous ore and shale zones.  Backfill would be reshaped, covered 
with growth media, and revegetated.   
 
Construction Specifications 
The limestone or chert should cover the ore and shale exposures by at least 8 to 10 feet.  The 
contact between backfill and footwall should have a slight grade along the strike.  Growth media 
should be 2 to 3 feet thick over the backfill.   
 

Water 

Runoff

Water 

Runoff

Partial Pit Backfill

Runoff Water 
Infiltration

Limestone 
Backfill

Growth Media

Lower Ore

Upper Ore
Middle Shale

Chert

Limestone

 
Figure 43.  Conceptual cross-section for North Rasmussen Ridge Mine, showing how mine pit will be partially 

backfilled to cover the ore outcrop and shale layers. 
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.1.1 Mine Planning 
 
Examples 
Mine plans for pits partially backfilled to cover the ore and shales can be seen for: 
 

• North Rasmussen Ridge Mine (Agrium) 
• South Rasmussen Mine (Monsanto) 
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GEOCHEMICAL CHARACTERIZATION OF SOILS AND 

OVERBURDEN 
 
Description 
Most management practices utilize low-seleniferous materials to prevent water, vegetation, and 
wildlife from contacting the shales.  Sampling and testing materials used for capping, road 
building, and sediment control can in some cases be done visually once the site-specific chemistry 
and characterization is preformed.  Growth media guidelines have suggested selenium levels for 
the material that will produce non-toxic vegetation. 
 
Specifications 
Studies have shown selenium levels for growth media at or below 13 mg/kg total selenium dry 
weight and at or less than 0.10 mg/L extractable selenium yields reclamation vegetation that is 
suitable for livestock and wildlife consumption.  Levels for chert and limestone have not been 
determined, but material below the growth media guidelines would be usable.  Mixing material 
with higher selenium concentrations with that of lower concentrations could result in a usable 
material if done with conservative proportions. 
 
Sample intervals for testing the material both horizontally along strike and vertically on mining 
lifts have not been proven.  Selenium concentrations and availability differ from site to site, and 
within sites both horizontally and vertically.  Mining operators need to determine the variability for 
their site by fine tuning a sampling interval.  Some EPA protocol and test methods can be found at: 
http://www.epa.gov/epaoswer/hazwaste/test/main.htm and 
http://www.epa.gov/safewater/methods/inch tbl.html. 
 

 EPA-SW-846 
Methods for 
Selenium  

Title 

3050B Acid Digestion of Sediments, Sludges, and Soils Extraction 
Methods for 
Soil or 
Sediment 

3051 Microwave Assisted Acid Digestion of Sediments, Sludges, 
Soils, and Oils 

AA-Furnace 7740 Selenium (Atomic Absorption, Furnace Technique) 
AA- Gaseous 
Hydride 

7741A Selenium (Atomic Absorption, Gaseous Hydride) 

AA-
Borohydride 

7742 Selenium (Atomic Absorption, Borohydride Reduction) 

200.9 Atomic Absorption; Platform 
6010B Inductively Coupled Plasma-Atomic Emission Spectrometry 

ICP 

6020 or 200.8 Inductively Coupled Plasma-Mass Spectrometry 
X-Ray 
Fluorescence 

6200 Field Portable X-Ray Fluorescence Spectrometry for the 
Determination of Elemental Concentrations in Soil and Sediment

Mass 
Spectrometry 

6800 Elemental and Speciated Isotope Dilution Mass Spectrometry 

Figure 46.  Table of EPA protocol and test methods. 
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Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.2.2 Waste Rock Handling and Placement  
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TOPSOIL MANAGEMENT 
 

 
Figure 47.  Scraper removing topsoil at Monsanto’s South Rasmussen Mine. 

 
Description 
Proper topsoil or growth media management is critical to successfully reclaiming surface 
disturbances.  Suitable topsoil produces healthy vegetation as well as an additional barrier from 
underlying selenium-bearing material.  Growth media management includes the salvage, storage, 
and replacement of topsoil or other suitable growth material (subsurface soils).  The presence of 
salvaged growth media on disturbed areas enhances revegetation conditions and helps re-establish 
landscape stability and productivity.  Topsoiling (growth media salvage and placement) is a 
requirement of mine reclamation plans.  Consequently, available topsoil or selected replacement 
material, which will be utilized for growth medium, must be managed in a proper manner. 
 
Construction procedures associated with salvaged growth media are relatively simple and can be 
incorporated into daily mining practices with minimal interruption or delays.  As such, topsoiling 
may not require extensive engineering or design costs.  Direct placement (live soil) is the preferred 
growth media management technique.  Direct placement involves the stripping of topsoil (and 
suitable subsurface soils, as needed) in preparation of mine-pit expansion and the immediate re-
application of the material onto a reclaimed area that has undergone final grading.  When growth 
media soils cannot be direct placed, they must be stored in stockpiles for future use. 
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Design and Permitting Criteria 
Suitable topsoil/growth material is salvaged and placed on all disturbed areas.  Suitable topsoil has 
levels of selenium that will produce vegetation below grazing advisory levels.  The subsoil surface 
should be properly prepared to prevent potential sloughing of the topsoil. 
 
Prior to stripping topsoil, an Order II Soil Survey should be completed.  An Order II survey is 
conducted for intensive land uses that require detailed information about soil resources for making 
predictions of suitability for use and of treatment needs.  Boundaries are verified at closely spaced 
intervals, and the soils in each delineation are identified by traversing and in some units by 
transecting.  Delineations are variable in size with a minimum of 1.5 to 10 acres, depending on 
landscape complexity and survey objectives. 
 
All topsoil (typically the A horizon; generally the top 12 to 24 inches of soil) and subsurface soil 
(typically the B horizon; generally extending to 60 inches below the ground surface) suitable for 
revegetation should be recovered to the maximum extent practical.  The various horizons should be 
sampled and analyzed to determine suitability for revegetation purposes.  Soil sampling and testing 
is important for an accurate fertilizer recommendation.  An accurate evaluation of nutrient levels 
will result in more efficient fertilizer use, which can increase yields, reduce maintenance costs, and 
potentially reduce environmental impact.  A fertility evaluation of soils typically conducted by an 
agricultural laboratory includes organic matter, soluble salts, soil pH, nitrate nitrogen, and 
available phosphorus, potassium, zinc, iron, and texture. 
 
Construction Guidelines 
Whenever practical, the salvaged growth media should be immediately transported to backfill 
areas which have undergone final grading.  The direct place method is economical and maintains a 
high topsoil quality by a direct transfer of viable seeds, roots, and microorganisms critical to plant 
nutrient relationships.  Direct placing may also reduce compaction, better preserve the soil 
structure, increase aeration, and provide a more stable nutrient status.  Soils salvaged for mine site 
reclamation at the initiation of site preparation and from the initial mine pit should be stockpiled. 
 
Growth media soils should be replaced at pre-determined depths to avoid running out of or wasting 
the growth media before all disturbed areas are covered.  A mass volume calculation, which 
determines the required replacement thickness versus the total acres disturbed, as well as the 
material handling losses, must be calculated to assure that adequate growth media soils are 
available.  The Idaho Department of Lands has recommended a minimum growth media depth of 
12 inches on top of overburden piles and backfilled pits. 
 
If the growth media soils cannot be directly placed, then the material should be stored in a 
stockpile.  Stockpiled soils should be sloped as flat as possible and properly revegetated to 
minimize erosion.  Long-term storage of soils may result in the loss of favorable microbial 
conditions. 
 
Growth media soils are generally distributed with earth moving equipment and final uniform 
thickness is achieved by grading with a motor grader or tracked dozer.  The subsurface is usually 
scarified (loosened) prior to placement of the growth media soils.  Guidance stakes should be 
placed on the reclaimed slopes.  The stakes provide verification and guidance of the topsoil 
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redistribution depths while maintaining existing contours.  Following redistribution, the area 
should be bladed and inspected to ensure adequate drainage.  Once the growth media is placed at 
final grade, no additional equipment traffic should cross the area.  Growth media soils should not 
be applied when the subsoil is frozen or extremely wet. 
 
Maintenance 
Growth media stockpiles require periodic maintenance to prevent erosion.  During placement, 
sediment controls should be addressed on a routine basis.  The stockpiles should be seeded with 
approved seed mix.  This will stabilize the surface of the stockpile, and control erosion and 
sediment transport. 
 
Reference Section in the Best Management Practices Guidance Manual for Active and Future 
Phosphate Mines, November 2000 
Section 4.5.1 - 4.5.10 Seeding and Revegetation 
 

 
Figure 48.  Scrapers loading from a topsoil pile to be placed on newly reclaimed area at Smoky Canyon Mine. 

 

 
Figure 49.  Scraper placing topsoil on area to be reclaimed at the Enoch Valley Mine. 
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CONTACT INFORMATION 
 
Agrium   Chuck Jessell    cjessell@agrium.com 
Astaris    James Williams   jbwillia@agrium.com 
BLM    Wendell Johnson   wendell johnson@blm.gov 
IDL    Chris Morris    cmorris@idl.state.id.us 
Monsanto   Michael Vice    michael.j.vice@monsanto.com 
Simplot   John Cunningham   jcunningham@simplot.com 
USFS    Anita Lusty    alusty@fs.fed.us 
 





 
  

 

 

Thanks,
Greg

[attachment "2010-12-20 Potential OST Spruce comments.docx" deleted by Betsy Behl/DC/USEPA/US] 
[attachment "Spruce FD draft 120110.doc" deleted by Betsy Behl/DC/USEPA/US] [attachment "Appendix 
4 Selenium 121010.doc" deleted by Betsy Behl/DC/USEPA/US] [attachment "Appendix 2 Water Quality & 
Widlife 121010.doc" deleted by Betsy Behl/DC/USEPA/US] 

--------------------------------------------------------------------------------
Gregory E. Peck
Chief of Staff
Office of Water
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John Forren/R3/USEPA/US 

12/21/2010 06:46 AM

To "borsuk"

cc

bcc

Subject Re: BMPs for selenium control - Do They Work? - Re: PD 
response to      comments

Whatever help you can provide without messing up your vacation plans would be 
great, Frank.  

_________________________________ 

John Forren
Office of Monitoring & Assessment
USEPA Philadelphia 
http://epa.gov/reg3esd1/3ea50.htm

Sent from EPA's Wireless Services
_________________________________

----- Original Message -----
From: borsuk
Sent: 12/21/2010 05:19 AM EST
To: Margaret Passmore
Cc: Greg Pond; John Forren; Louis Reynolds; Stefania Shamet; Frank Borsuk; 

Subject: BMPs for selenium control - Do They Work? - Re: PD response to      
comments

Maggie:

I can come in if needed.  Call me either way at 

 

            
  

    
 

  
  

     
        

            

  
       

            
  

  

(b)(6) Frank Borsuk

(b) (5)

(b) (6)



              

             
 
   

   

   

>   

>
>
> Margaret Passmore
> Freshwater Biology Team
> Office of Monitoring and Assessment (3EA50)
> Environmental Assessment and Innovation Division
> USEPA Region 3
> 1060 Chapline Street, Suite 303
> Wheeling, WV  26003-2995
> (p) 304-234-0245
> (f)  304-234-0260
> passmore.margaret@epa.gov
>
> Visit our website at http://epa.gov/reg3esd1/3ea50.htm
>
>
>
>
> From:
> Margaret Passmore/R3/USEPA/US
> To:
> Stefania Shamet/R3/USEPA/US@EPA
> Cc:
> Greg Pond/R3/USEPA/US@EPA, Louis Reynolds/R3/USEPA/US@EPA, John
> Forren/R3/USEPA/US@EPA
> Date:
> 12/20/2010 11:41 AM
> Subject:
> Re: PD response to comments
>
>

(b) (5)

(b) (5)

(b) (5)
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>
> M
>
>
> Margaret Passmore
> Freshwater Biology Team
> Office of Monitoring and Assessment (3EA50)
> Environmental Assessment and Innovation Division
> USEPA Region 3
> 1060 Chapline Street, Suite 303
> Wheeling, WV  26003-2995
> (p) 304-234-0245
> (f)  304-234-0260
> passmore.margaret@epa.gov
>
> Visit our website at http://epa.gov/reg3esd1/3ea50.htm
>
>
>
>
>
> From:

(b) (5)



> Stefania Shamet/R3/USEPA/US
> To:
> Margaret Passmore/R3/USEPA/US@EPA
> Cc:
> John Forren/R3/USEPA/US@EPA
> Date:
> 12/20/2010 10:53 AM
> Subject:
> Re: PD response to comments
>
>
>

 
>
> [attachment "Spruce responses 1-60.doc" deleted by Margaret
> Passmore/R3/USEPA/US] [attachment "Spruce responses 61-95.doc" deleted by
> Margaret Passmore/R3/USEPA/US] [attachment "Spruce -- HW legal-policy
> comments121710clean.doc" deleted by Margaret Passmore/R3/USEPA/US]
>
>
>
>
> From:
> Margaret Passmore/R3/USEPA/US
> To:
> Stefania Shamet/R3/USEPA/US@EPA
> Cc:
> John Forren/R3/USEPA/US@EPA
> Date:
> 12/20/2010 10:14 AM
> Subject:
> PD response to comments
>
>
> Stef,
>
> I don't think we got the final response to comments for the PD.  Can you
> send so I know I'm looking at the final version?
>
> Margaret Passmore
> Freshwater Biology Team
> Office of Monitoring and Assessment (3EA50)
> Environmental Assessment and Innovation Division
> USEPA Region 3
> 1060 Chapline Street, Suite 303
> Wheeling, WV  26003-2995
> (p) 304-234-0245
> (f)  304-234-0260
> passmore.margaret@epa.gov
>
> Visit our website at http://epa.gov/reg3esd1/3ea50.htm
>
>
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Carrie Traver/R3/USEPA/US 

12/22/2010 10:07 AM

To Greg Pond

cc

bcc

Subject Re: Spruce References...again

Hi Greg-

 
 

Happy Holidays!
carrie

Carrie Traver
USEPA Region 3
Office of Environmental Programs
1650 Arch Street - 3EA30
Philadelphia, PA 19103
215-814-2772
traver.carrie@epa.gov

Greg Pond 12/15/2010 04:11:42 PMyummy! can't wait! but I should probably buy YO...

From: Greg Pond/R3/USEPA/US
To: Carrie Traver/R3/USEPA/US@EPA
Date: 12/15/2010 04:11 PM
Subject: Re: Spruce References...again

yummy! can't wait! but I should probably buy YOU one for all your hard work on this, Carrie.

Greg

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

Carrie Traver 12/15/2010 03:50:12 PMMystery solved.  I'll note it's erroneous and shoul...

From: Carrie Traver/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Date: 12/15/2010 03:50 PM
Subject: Re: Spruce References...again

Mystery solved.  I'll note it's erroneous and should be removed. 
I appreciate the  quick response. The next time you have to come to Philly, I'll have to buy you a beer!

(b) (5)



















John Forren/R3/USEPA/US 

12/23/2010 07:38 AM

To Stefania Shamet

cc Frank Borsuk

bcc

Subject Re: Spruce & selenium & your help

You're amazing, Stef.  
_________________________________ 

John Forren
Office of Monitoring & Assessment
USEPA Philadelphia 
http://epa.gov/reg3esd1/3ea50.htm

Sent from EPA's Wireless Services
_________________________________

Stefania Shamet

    ----- Original Message -----
    From: Stefania Shamet
    Sent: 12/23/2010 06:43 AM EST
    To: John Forren
    Cc: Frank Borsuk
    Subject: Fw: Spruce & selenium & your help

 

 
 

----- Forwarded by Stefania Shamet/R3/USEPA/US on 12/23/2010 06:39 AM -----

From: Stefania Shamet/R3/USEPA/US
To: Christopher Hunter/DC/USEPA/US@EPA
Cc: Matthew Klasen/DC/USEPA/US@EPA, Kevin Minoli/DC/USEPA/US@EPA, Karyn 

Wendelowski/DC/USEPA/US@EPA, Stephen Field/R3/USEPA/US@EPA
Date: 12/23/2010 06:38 AM
Subject: Spruce & selenium & your help
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Greg Pond/R3/USEPA/US 

12/27/2010 10:14 AM

To Margaret Passmore

cc

bcc

Subject Re: if you are on email today

  spruce.xls    spruce.xls  
Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Website: http://epa.gov/reg3esd1/3ea50.htm

Margaret Passmore 12/27/2010 09:18:04 AMthanks - are you in the office?  Can you call me...

From: Margaret Passmore/R3/USEPA/US
To: Greg Pond/R3/USEPA/US@EPA
Date: 12/27/2010 09:18 AM
Subject: Re: if you are on email today

thanks - are you in the office?  Can you call me at home?

Margaret Passmore
Freshwater Biology Team
Office of Monitoring and Assessment (3EA50)
Environmental Assessment and Innovation Division
USEPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0245
(f)  304-234-0260
passmore.margaret@epa.gov

Visit our website at http://epa.gov/reg3esd1/3ea50.htm

Greg Pond 12/27/2010 05:50:57 AMhere ya go mags.  make sure you scroll through...

From: Greg Pond/R3/USEPA/US
To: Margaret Passmore/R3/USEPA/US@EPA
Date: 12/27/2010 05:50 AM
Subject: Re: if you are on email today

[attachment "Valley Fill Draft 4-A (NM).xls" deleted by Margaret Passmore/R3/USEPA/US] 

here ya go mags.  make sure you scroll through each table, i've rearranged some headings (so might be 
duplicates at the bottom).

Greg Pond

Jmorga08
Typewritten Text
DOCUMENT REDACTED - DELIBERATIVE













Greg Pond/R3/USEPA/US 

12/28/2010 09:45 AM

To Margaret Passmore, Stefania Shamet

cc

bcc

Subject WVDEP valleyfill foray

Here is original email from WVDEP.   

 
 

Greg Pond
Office of Monitoring and Assessment
U.S. EPA Region 3
1060 Chapline Street, Suite 303
Wheeling, WV  26003-2995
(p) 304-234-0243
(f)  304-234-0260
pond.greg@epa.gov
Visit our website at http://epa.gov/reg3esd1/3ea50.htm
----- Forwarded by Greg Pond/R3/USEPA/US on 12/28/2010 09:40 AM -----

Bailey, Jeffrey E to: Greg Pond 02/05/2010 02:45 PM

Here’s the vf spreadsheet.  There are two sheets.  One is primary sites that are located at the toe of the 
fill.  The other sheet has sites and info not located right at the toe – like below ponds or whatever.  You 
will see that there are many holes left to fill.  We anticipated on sharing it with our mining folks in order 
to complete some of the info.  We may still do this – if so I will send you an updated version.  Don’t make 
assumptions on any of the fields or data until we discuss – some fields might require a description for 
proper interpretation.
 
Jeff
 
 
 
Jeffrey Bailey
Environmental Resource Specialist Supervisor
WV DEP ‐ Watershed Branch
601 57th Street S.E.
Charleston  WV 25304
Office:(304)926‐0499 Ext 1094
Fax:(304)‐926‐0463
Jeffrey.E.Bailey@wv.gov

   Copy of Valley Fill Draft 4-A (NM).xlsx    Copy of Valley Fill Draft 4-A (NM).xlsx  

(b) (5)





Date Time Stream Name Ancode Mile Point X Location Art III VF # Pond # NPDES Outlet # Fill Start  Construction time

9/2/2009 9:13 UNT/Ballard Fork RM 0 08 WVOGM‐49‐0.2A 0 030 At toe of valley fill

9/2/2009 9:45 UNT/Ballard Fork RM 0.18 WVOGM‐49‐0.3A 0 050 At toe of valley fill

9/2/2009 10:20 UNT/Stanley Fork RM 0.77 WVOGM‐48‐A 0 060 At toe of valley fill WV0099392? 028?

9/2/2009 10:50 UMT/Stanley Fork RM 0.38 WVOGM‐48‐0.5A 0 030 At toe of valley fill

9/2/2009 11:09 Connelly Branch WVOGM‐46 0.120 At toe of valley fill

9/2/2009 12:45 UNT/Sycamore Fork RM 2.88 WVKC‐10‐T‐11‐F‐6 0 300 At toe of valley fill 1979

9/2/2009 13:10 UNT/Sycamore Fork RM 2.34 WVKC‐10‐T‐11‐F‐5 0.100 At toe of valley fill

9/2/2009 14:16 UNT/Skin Poplar Branch Rm 2 53 WVKC‐10‐T‐11‐G‐4 0 500 At toe of valley fill

9/2/2009 14:58 UNT/Casey Creek RM 3.40 WVKC‐10‐U‐8‐G 0 000 At toe of valley fill

9/2/2009 15:13 Casey Creek WVKC‐10‐U‐8 3.490 At toe of valley fill 

9/3/2009 10:26 UNT/Big Muncy Branch RM 0.94 WVBST‐24‐CC‐1 0.700 At toe of valley fill

9/3/2009 11:27 UMT/Slick Rock Branch RM 0.81 WVBST‐24‐AA‐1 0 070 At toe of valley fill

9/3/2009 11:48 UMT/Slick Rock Branch RM 0.82 WVBST‐24‐AA‐1 0 050 At toe of valley fill

9/3/2009 12:10 Slick Rock Branch WVBST‐24‐AA 0 900 At toe of valley fill

9/3/2009 13:41 Pats Branch WVBST‐40‐E 0.400 At toe of valley fill

9/3/2009 14:34 UNT/Cow Creek RM 5.05 WVOG‐65‐J‐5 0.100 At toe of valley fill

9/3/2009 15:48 UNT/Left Fork RM 1.31 WVOG‐65‐H‐3‐B 0.100 At toe of valley fill

9/3/2009 16:18 UMT/Left Fork RM 0 89 WVOG‐65‐H‐3‐A 0.100 At toe of valley fill

10/6/2009 10:00 UNT/Copperas Mine Fork RM 8.86 WVOG‐65‐B‐10 0.100 At toe of valley fill S‐5017‐96 4 3 WV1007939 003 2002 6mos. ‐ 1 yr.

10/6/2009 10:30 UNT/Copperas Mine Fork RM 9.46 WVOG‐65‐B‐11 0.100 At toe of valley fill S‐5017‐96 5 4 WV1007939 004 2003 6mos. ‐ 1 yr.

10/6/2009 10:45 Copperas Mine Fork WVOG‐65‐B 9 500 At toe of valley fill S‐5017‐96 6 4 WV1007939 004 2003 6mos. ‐ 1 yr.

10/6/2009 11:25 UMT/Copperas Mine Fork RM 7.35 WVOG‐65‐B‐8.4 0.100 At toe of valley fill S‐5084‐86 4 4 WV0092649 004 2006 3 5 yrs.

10/6/2009 12:00 UNT/Copperas Mine Fork RM 6.92 WVOG‐65‐B‐7.9 0 500 At toe of valley fill S‐5084‐86 3 3 WV0092649 003 2001/2002 5 yrs.

10/6/2009 12:40 UNT/Copperas Mine Fork RM 6.58 WVOG‐65‐B‐7.4 0 200 At toe of valley fill S‐5084‐86 2 2 WV0092649 002 2003/2004 <1 yr.

10/6/2009 13:30 UNT/Dingess Run RM 4.82 WVOG‐68‐G.1 0 200 At toe of valley fill S‐5013‐90 B 2 WV1010689 002 2004 5+ yrs.

10/6/2009 14:00 UNT/Ethel Hollow RM 0.41 WVOG‐68‐E‐0.4 0 350 At toe of valley fill S‐5024‐93 1 WV1010689 029 2000/2001 5 yrs.

10/6/2009 15:30 UNT/Mudlick Fork RM 0.66 WVKC‐31‐H‐1 0 200 At toe of valley fill S‐5057‐92 3 WV1013441 003 1997 3 yrs.

10/6/2009 16:40 UMT/Stolling Fork RM 0.63 WVKC‐31‐I‐1.6 0.100 At toe of valley fill S‐5057‐92 WV1013441 004 1998/1999 <1 yr.

10/6/2009 17:00 UNT/Stolling Fork RM 1.02 WVKC‐31‐I‐2 0 050 At toe of valley fill S‐5057‐92 WV1013441 005 1998/1999 <1 yr.

10/6/2009 17:20 UNT/Stolling Fork RM 1.27 WVKC‐31‐I‐3 0.100 At toe of valley fill S‐5057‐92 WV1013441 006 2000 <1 yr.

10/7/2009 10:30 UNT/Neff Fork RM 0.86 WVKG‐5‐R‐1‐A 0 300 At toe of valley fill S‐3005‐90 B WV0096598 012 Early 1990's 2 yrs.

10/7/2009 11:30 UNT/Twentymile Creek RM 23.46 WVKG‐5‐R.6 0 200 At toe of valley fill S‐3021‐93 8 WV1014587 033 1993‐1994 See comment

10/7/2009 11:50 UNT/Twentymile Creek RM 22 80 WVKG‐5‐R.4 0.100 At toe of valley fill S‐3021‐93 7 WV1014587 035 or 036? 1996 See comment

10/7/2009 12:30 Spruce Run WVKG‐5‐Q 0 500 At toe of valley fill S‐3005‐98 G WV1015362 012 2002 Not yet finished

10/7/2009 13:00 UNT/Twentymile Creek RM 19 20 WVKG‐5‐Q.3 0 030 At toe of valley fill S‐3005‐98 H WV1015362 015 2006 Not yet finished

10/7/2009 13:40 UNT/Twentymile Creek RM 17 85 WVKG‐5‐P.7 0.100 At toe of valley fill S‐3005‐98 F WV1015362 001 2005 1 yr.

10/7/2009 14:10 UNT/Robinson Fork RM 0.16 WVKG‐5‐P‐O.2 0.100 At toe of valley fill S‐3005‐98 D WV1015362 006 2005 2 yrs.

10/7/2009 14:40 UNT/Robinson Fork RM 1.59 WVKG‐5‐P‐4.3 0.100 At toe of valley fill S‐3005‐98 C WV1015362 or WV1012401? 003 or 010 ? 2001/2002 Not yet finished

10/7/2009 15:00 UNT/Robinson Fork RM 1.87 WVKG‐5‐P‐4.4 0.100 At toe of valley fill S‐3005‐98 B WV1015362 002 1999/2000 3 yrs.

10/7/2009 15:20 UNT/Robinson Fork RM 2.13 WVKG‐5‐P‐4.5 0 200 At toe of valley fill S‐3013‐91 A1 WV1012401 004 Early 1990's See comment

10/13/2009 10:30 UNT/Twentymile Creek RM 17.18 WVKG‐5‐P.4 0 200 At toe of valley fill S‐2009‐95 3 WV1014005 035 1996/1997 7 yrs.

10/13/2009 10:50 UNT/Twentymile Creek RM 17 20 WVKG‐5‐P.5 0.100 At toe of valley fill S‐2011‐99 4 WV1018001 007 2003 2 yrs.

10/13/2009 11:30 UNT/Leatherwood Creek RM 10.76 WVKE‐46‐J 0.700 At toe of valley fill S‐2011‐99 5 WV1018001 024 2004 1 yr.

10/13/2009 12:20 UNT/Boardtree Branch RM 0.57 WVKG‐5‐M‐1 0 000 At toe of valley fill S‐2009‐95 1 (a) WV1014005 024 1996 Not yet finished

10/13/2009 12:30 Boardtree Branch WVKG‐5‐M 0.600 At toe of valley fill S‐2009‐95 1 (b) WV1014005 024 1996 Not yet finished

10/13/2009 12:40 UNT/Boardtree Branch RM 0.59 WVKG‐5‐M‐2 0.100 At toe of valley fill S‐2009‐95 1 (c) WV1014005 024 1996 Not yet finished

10/13/2009 13:15 Stillhouse Branch WVKG‐5‐O 0 500 At toe of valley fill S‐2009‐95 2 WV1014005 029 1996 Not yet finished

10/13/2009 14:10 Peachorchard Branch WVKG‐5‐L 1 800 At toe of valley fill S‐2013‐98 3 WV1017969 003 2008 Not yet finished

10/13/2009 14:20 UNT/Peachorchard Branch RM 1.72 WVKG‐5‐L‐5 0.100 At toe of valley fill S‐2013‐98 2 WV1017969 002 2007 Not yet finished

10/13/2009 14:50 UNT/Peachorchard Branch RM 1.48 WVKG‐5‐L‐4 0.100 At toe of valley fill S‐2013‐98 1 WV1017969 001 2007 Not yet finished

10/13/2009 15:10 UNT/Peachorchard Branch RM 1 33 WVKG‐5‐L‐3 0.100 At toe of valley fill S‐2013‐98 4 WV1017969 004 2008 Not yet finished



Fill Age Construction Comment Fill S

15? Big boulder channel with only small areas of exposed water. Small

15?

No undisturbed hw's in here.

2.5 mile long fill. Very 

25 to 30 No pond on this one. Four foot lift chimney drain ‐ bottom up with chimney core drain. 25‐30 years old ‐ built in 1979. 

Fill constructed with chimney drain construction.

20 to 25 20 to 25 years old chimney drain fill with more newer material dumped on it more recently. Colony Bay Coal Company DEP Permit 5‐7‐81 NPDES ‐ 0058238 ‐ OF 001

15

15 2.8 mile long fill and about 15 years old after reclaimed.  This is a relatively big fill. Large

15 Nice Wonder Coal Company bottom up fills. Haul down and fill then reclaim way back up. Reclaimed and done in mid 1990's. Highway construction on top as well for King Coal? Estimated about 300 million yard fill.  

17

17

17 This is the biggest fill of the ones on Slickrock.

14 Reclaimed in 1994 1995. Haul down and bottom up with 50 foot lifts.  Total 14 lifts.  2 to 3 years to build. 700 ft elevation.

2 1 to 2 year old bottom up fill. Reclaimed fast. About 4 lifts and reclaimed about 2 years when they first started dumping. Done quick may make a difference. Active job here ‐ about 8 to 9 bench lifts here.

2 Quick fill here ‐ 7 lifts to the top ‐ will be 8 when done. Only about 2 years old.

In progress Newest fill in progress.  8 lifts to finish. Mined behind it completely. NPDES WV1020561 OF # 003.

Bottom 2 lifts built first then end‐dump on top of them.

Bottom 2 lifts built first then end‐dump (insp.‐"lots of pushing").

Most fill in place for long time, but just recently finished.

Not yet finished (90% complete) Active placement on top.

4 lifts built quick, slow thereafter; Insp. ‐ "Very good fill construction ‐ probably as good as it gets" . Very 

3 lifts built quick, slow thereafter and open on top for long time.   Large

Small

Small

Fill built quick, but left open on top for long time. Small

Small 

First couple of lifts built quick but top three lifts were end dumped circa 2005/2006. Small 

First couple of lifts built quick, new material (Coalburg overburden) added on top and new haul built up face circa 2005/2006. Small 

Generally reclaimed 2007 but influenced by road and still disturbed on top. Mediu

Almost finished;  insp.‐ "top notch fill construction"; fill comprised entirely of Coalburg to Stockton materials ‐ 5‐Block overburden disposed in back of Fill G; fill is "overstacked". Very 

Insp.‐ "good fill construction". Mediu

Mediu

Mostly constructed w/in 1 year but remains unreclaimed on top and is influenced by a haul road. Mediu

Reclaimed except very top where there is a haul road. Mediu

Reclaimed by Bethleham 1995, but two lifts added by Alex and finished 1998. Large

Road across fill. Small

Road across fill. Small

Road across fill. Small

Permitted as one large fill but 3 distinct fills exist (DWWM classified as a,b, c); this one almost reclaimed. Very s

Permitted as one large fill but 3 distinct fills exist (DWWM classified as a,b, c); this one partially reclaimed, terraced. Mediu

Permitted as one large fill but 3 distinct fills exist (DWWM classified as a,b, c); this one under construction. Very s

Have been dumping in this fill continuously since 1996, not reclaimed,just dumped. Assumed it would be high conductance‐wise as a result. Mediu

Active end‐dumping; no lifts constructed. Small 

2 lifts established, 4 more to come. Very s

2 lifts established, 3 more to come: more reclamation than VFs 2 and 3. Small 

First 3 lifts recently reclaimed with active disturbance on top, 2 more lifts to come. Very s



Fill Size (Delineated Acres) Vegetative Cover Fill Type Mining Type(s)

26.2 Small trees End dump

27.0 Grass, small trees End dump

89.7 Small trees, scrub, grass End dump

18.2 Grass, small trees End dump

1582.8 Grass, sparse trees

52.2 Small trees, scrub Bottom up ‐ chimney core

56.8 Small trees, scrub Bottom up ‐ chimney core

172.5 Large trees, small trees, grass on top Bottom up ‐ chimney core

149.3 Small trees, scrub, grass End dump

755.6 Small trees, scrub, grass End dump

61.6 Small trees, scrub, grass Bottom up

45.0 Small trees, scrub

32.3 Small trees, scrub

132.0 Small trees, scrub

84.2 Small trees, scrub, grass Bottum up

64.0 Grass Bottom up

101.4 Grass

50.3 Barren, sparse grass

117 35 Grass, sparse autumn olive Bottom‐up Area Mountaintop + Contour Highwall

63.83 Grass Bottom‐up Hybrid Area Mountaintop + Contour Highwall

109.78 Grass Bottom‐up Hybrid Area Mountaintop + Contour Highwall

54.78 Grass (thin) Bottom‐up Area Mountaintop + Contour Highwall

119.5 Grass (thin) Bottom‐up Area Mountaintop + Contour Highwall

43.8 Grass, sparse trees Bottom‐up Area Mountaintop + Contour Highwall

112.79 Grass Bottom‐up Area Mountaintop + Contour Highwall

134 58 Grass, scrub, 2yr trees on top Bottom‐up Area Mountaintop

302 01 10 yr trees Bottom‐up

44.67 Small trees, scrub Bottom‐up Area Mountaintop + Contour Highwall (Buffalo Creek Seam)

85.39 Small trees, scrub Bottom‐up Area Mountaintop + Contour Highwall (Buffalo Creek Seam)

81.44 Small trees, scrub (less trees than 10 and 11) Bottom‐up Area Mountaintop + Contour Highwall (Buffalo Creek Seam)

61.99 Small trees Bottom‐up Area Mountaintop

99.92 Grass, scrub on lower lifts, grass on upper lifts Bottom‐up Hybrid Area Mountaintop + Contour Highwall

71.93 Grass, scrub on lower lifts, grass on upper lifts Bottom‐up Area Mountaintop + Contour Highwall

230 32 Grass, scrub, recent spalings planted Bottom‐up Area Mountaintop + Contour Highwall

150.11 Grass (thin) Bottom‐up Area Mountaintop + Contour Highwall

125 38 Grass, sparse trees, lots of exposed rock Bottom‐up Area Mountaintop + Contour Highwall

117 93 Grass Bottom‐up Area Mountaintop

147 39 Grass (thin) Bottom‐up Area Mountaintop

172.43 Grass, small trees Bottom‐up Area Mountaintop

119 03 Grass, small trees, larger hardwoods on top End‐dump Area Mountaintop (Alex) + Contour Highwall and Deep (Bethleham)

153 38 Grass, very sparse small trees End‐dump or "modified bottom‐up" Area MTM (5‐block)+ HW Contour (Clarion and Coalburg) + Auger (sm. Seams in between)

91 Grass,sparse small trees End‐dump Area Mountaintop + Contour Highwall +Augering

173.69 Grass, small trees (larger and thicker than VF 4) End‐dump Area Mountaintop + Contour Highwall +Augering

73.22 Grass (thin) w/ eroision rills End‐dump Area Mountaintop + Contour Highwall +Augering

478.15 No vegetation End‐dump Area Mountaintop + Contour Highwall +Augering

91.04 No vegetation End‐dump Area Mountaintop + Contour Highwall +Augering

425 07 No vegetation End‐dump Area Mountaintop + Contour Highwall +Augering

177.18 No vegetation End‐dump Multi‐seam Highwall + point removal (Clarion thru Winifreid)

58.25 Barren, sparse grass End‐dump Multi‐seam Highwall + point removal (Clarion thru Winifreid)

244.65 Grass End‐dump Multi‐seam Highwall (Clarion thru Coalburg)

68.63 Rye grass on first three lifts End‐dump Multi‐seam Highwall (Clarion thru Coalburg)



General Field Comments

Relatively speaking, small fill. Thickly vegetated, shrubby scrub volunteer species. 

Fill #26??

Simmons thinks Stanley fills are older than Ballard fills. Stanley Fork mainstem upstream of this fill has conductivity of 2240. WV0099392 OF 028

Chimney core drain has a lot of space ‐ can see stream.

Site was about 15 meters below the toe of fill. 

Calcite armouring on streambed at this location. DS of toe about 0.4 miles.

DS of western fill face

DS of eastern fill toe

Strong Fe staining/precipitate in channel between toe and pond; common pond and outlet for VFs 5 and 6.

Site is actually about 75 m ds of the toe of valley fill. Strong Fe staining/precipitate in channel between toe and pond; common pond and outlet for VFs 5 and 6.

Strong Fe staining/precipitate in channel between toe and pond; Small coal seam just above pond elevation ‐ sampled above and below.

Flow much greater than 10/6/09 sites 1‐4; not Fe stained like 4; may be influenced by old deep mine

No Fe staining. Site is actually about 30 meters ds from the toe.

Fill includes spoil hauled back from Ana Branch; Site is actually about 40 meters ds of the toe ‐ but above the pond.

Additional large source  flowing out of right hillside of pond  (calcified waterfall and landing).

Coal dips toward fill; Slight fe channel staining at toe; Strong Mn staining in channel below pond; fill discharge may be influenced by deep mines. Pond is a fair distance downstream.

Coal dips away from fill; Strong fe channel staining at toe; more flow than 10/7/09 Site 1; fill discharge may be influenced by deep mines.

Strong iron staining; Although VFs 7 and 8 of this permit are similar in many aspects, Conductivity is twice as high in discharge from VF7. Site is actually about 200 meters downstream of toe of fill but still above the pond.

Coal dips toward fill and flow is strong; no channel staining at toe but algae present; pond is crystal clear.

Flow low for fill size; Stream site is about 2 foot wide and about 6 inches deep where sampled.

Coal dips toward fill; high flow; strong Mn channel staining at toe. Fairly heavy flow and clear water.

Even though no contour mining waste placed in fill, may still be influened by because fill is down‐dip; algae in channel below toe. Small 1 foot wide ditch and about 3 inches deep.  Large fill.

Coal dipping away ‐ on strike. About 3 foot wide channel and about 2 inches deep. Moderate flow today. Fill not finished.

May be influenced by deep mining; two discharges at toe, one clear, one orange, both sampled. There were two dicharges coming out of this fill about 10 feet apart ‐ one Fe stained and the other not.  No appreciable difference in field conductance or pH

Heavy Fe staining and precipitate. Fe staining heavy. About 2 foot wide and 3 inches deep in channel. Moderately high flow today.

Large sediment delta between fill and pond; influent has grayish color and pond is murky with much sediment despite two check dams between toe and pond; slight mn staing; flow heavy for small fill.

Sampled below first check dam; flow high for fill size, but coal dips away; Mn and periphton heavy.

Coal dips toward fill and flow is high for fill size; Al precipitate and foam in channel, aquafix wheel for Mn treatment below toe sample point; also sampled pond influent where pH much higher and conductance about the same as toe. 

Common pond and outlet for all three fills; lots of sediment; Fe staining and heavy Mn precipitate in channel.

Common pond and outlet for all three fills; lots of sediment; No metals staining/precipitate but algae present in channel; very different sizes between b and c yet conductance similar and distinct from a.

Common pond and outlet for all three fills; lots of sediment; No metals staining/precipitate; very different sizes between b and c yet cond similar and distinct from a.

Very high flow; strong Fe and Mn staining /precipitate w/fusing of substrate.

Only 1/4 of approved yardage has been placed in fill, near head; Pond is milky green/blue color; Although approved to HW mine Clarion/Coalburg/Winifreid, only Clarion waste in fill; study potential because of different conductivities (this vs. VF2). Water

Pond has tea color and is 1/3 covered w/brown foam/algae; No staining in channel;  study potential because of different conductivities (this vs. VF3)

Some of same pond scum as VF 2 but nowhere near as much.  Drip treatment above ‐ not dripping today. Small fill‐ contour mined and no mountain top mining.

Fill is in very narrow hollow; small flow; coal dips away; no metals staining but a lot of sediment; pond is milky.



LatDeg LatMin LatSec LonDeg

38 4 24.8 81

38 4 21.8 81

38 4 57.5 81

38 4 59.62 81

38 5 16.6 81

37 53 23.6 81

37 53 50.9 81

37 51 23.1 81

37 54 16.3 81

37 54 11.6 81

37 38 1.6 82

37 38 27.8 82

37 38 28 82

37 38 30.5 82

37 38 10.3 82

37 42 52.4 82

37 43 9 8 82

37 43 30.7 82

37 48 54.3 82

37 48 37.5 82

37 48 37.8 82

37 49 38.1 82

37 49 21.8 82

37 49 34.4 82

37 51 42.7 81

37 52 31.5 81

38 3 38.2 81

38 3 17.7 81

38 3 26.8 81

38 3 32.3 81

38 20 50.7 80

38 22 0 3 80

38 21 38.4 80

38 20 14.3 80

38 20 40.3 80

38 20 13.8 80

38 19 32.5 81

38 19 29.2 80

. 38 19 27.3 80

38 19 10.3 80

38 20 26.9 81

38 20 25.2 81

38 21 7.6 81

38 19 49.8 81

38 19 50.4 81

38 19 49.7 81

38 19 48.2 81

 quality site is actually not at toe but downstream a few hunded meters. Only one small lift constructed so far. About 10 check dams in between. Not much mined ‐ Coalburg only small section. Nothing done for the last 6 months. 38 19 54.6 81

38 19 59.7 81

38 20 8 8 81

38 20 5.1 81



LonMin LonSec Conductivity pH Temp Q Al_Tot Q Ca_Tot Q Cu Q Hardness Q Fe_Tot Q Mg_Tot Q Mn_Tot Q K Q Se Q Na Q Zn Q Acidity Q Alkalinity Q Bicarbonate Q

56 53.5 2228 7 58 14.51

56 46.9 2133 21.90

56 44.5 1674 7 80 14.84

57 11.88 1460 8.17 13.48

58 4.5 2297 6.41

42 40.6 603 8.13 11.19

43 4.3 865 8 02 10.59

43 13.2 1175 7.41 11.44

42 12.7 1390 8 33 17.62

42 13.2 1434 8 39 16.03

1 56.8 1124 7 81 12.54

3 47 1192 8 01 11.90

3 44.91 1472 8 26 12.35

3 35.2 1995 7 55 14.34

5 9.2 1442 8.12 15.50

4 2.3 771 6.73 15.85

4 34.4 967 6 57 14.49

4 14.3 264 7 32 18.24

7 39 1074 7 32 14.55 0.13 118 < 0.003 660 0.75 88.8 0.074 6.0 0.0044 8.8 < 0 005 < 5 230 230 <

7 9.4 1031 7 00 13.18 0.03 117 < 0.003 621 0 52 79.9 0.146 7.0 0.0031 6.8 < 0 005 < 5 258 258 <

7 6.1 940 7 91 12.81

7 15.1 1564 6 82 13.25

6 54 1536 6.45 13.87 0.02 154 < 0.003 887 0.1 122 0.114 10.5 0.0188 14.7 0 005 < 5 344 344 <

6 23.3 1289 7.64 12.94

53 52.1 1210 7.68 14.92 0.2 135 < 0.003 746 0.49 99.3 0.035 11.3 0.0377 5.4 < 0 005 < 5 181 181 <

54 37.6 2193 7 84 15.86 0.04 199 < 0.003 1580 0 07 262 0.044 17.6 0.0267 6.9 < 0 005 < 5 455 455 <

42 47.6 3331 6.64 16.01 < 0.02 395 < 0.003 2570 < 0 02 384 0.038 32.6 0.0211 12.0 0 006 < 5 594 594 <

43 16.9 1391 8.14 13.35

43 33 3187 7 54 15.95 0.03 385 < 0.003 2680 0.15 417 0.089 27.5 0.0183 11.7 0 009 < 5 310 310 <

43 50.3 2508 7 53 15.83

56 20.8 1031 5.45 13.56 0.14 84.5 < 0.003 635 0 05 103 2.55 8.8 < 0.0010 3.0 0 096 < 5 11 11 <

55 47.1 1209 6.70 12.96

56 22.6 2127 7 09 13.47 0.61 176 < 0.003 1630 0 55 289 9.57 14.4 0.0034 4.8 0 323 < 5 18 18 <

59 22.2 3409 6.47 15.15 0.03 400 < 0.003 2820 0 05 442 0.713 26.3 0.0068 10.2 0 048 < 5 225 225 <

58 58.2 2259 6.70 12.19 0.02 351 < 0.003 1610 < 0 02 177 0.02 18.5 0.0613 8.4 0 024 < 5 191 191 <

59 58.2 2788 7 55 14.09

0 55.6 3122 6 84 13.39

59 53.9 3224 7 35 15.29

59 33.1 2708 7 82 14.94

59 19.5 3621 7.60 15.18 0.04 409 < 0.003 3090 0 38 502 0.191 27.6 0.0057 9.7 0 011 < 5 232 232 <

0 57.2 3065 6 88 15.25 0.02 398 < 0.003 2480 0.13 362 0.416 21.5 0.0049 7.8 0 008 < 5 202 202 <

0 40.5 2844 7 25 15.34

0 6.8 2712 6 23 13.88 2.17 294 0.009 2100 0 87 331 14.1 20.8 0.0095 5.8 0 834 < 5 79 79 <

2 33.5 2349 7.49 15.69 0.06 272 < 0.003 1800 1.77 271 3.20 16.9 0.0020 5.9 < 0 005 < 5 305 305 <

2 30.6 3650 6.66 15.70 0.04 405 < 0.003 2970 0.1 475 0.263 24.7 0.0070 9.4 0 026 < 5 174 174 <

2 28.6 3712 7.10 14.51

1 28.2 3736 7.47 15.56

4 15.2 442 7 51 15.40

4 14.6 1583 6 51 14.72

4 0.1 1205 7 02 14.49

3 44.7 1032 6.71 13.94 0.24 101 < 0.003 594 0 57 83.1 0.783 11.0 0.0060 3.20 0 010 < 5 76 76 <



Chloride Q Sulfate Q TDS Q TSS

10 368 781 22

10 324 707 3

20 549 1150 < 2

20 464 914 7

20 975 1830 2

40 1750 3090 < 2

40 2020 3160 < 2

10 626 846 < 2

20 1490 1960 4

40 2360 3400 < 2

20 1330 2050 < 2

40 2530 3590 3

40 1990 2860 3

40 1720 2580 11

20 1300 2050 4

40 2530 3590 < 2

10 497 774 14







 

 
 

 

 
 

 

Thanks.

[attachment "Hunton-Williams Comments_1-68SDSCOMPARE.doc" deleted by Stefania 
Shamet/R3/USEPA/US] 
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Jennifer Fulton/R3/USEPA/US 

12/28/2010 04:26 PM

To Stefania Shamet

cc Frank Borsuk

bcc

Subject Se responses

Hi Stef,
Here are some responses for the Se comments. I may have overlapped with Frank on some of these. 
Jen

 Jennifer B. Fulton
 Aquatic Biologist
 Office of Monitoring and Assessment
 U.S. EPA Region III
 1060 Chapline St., Suite 303
 Wheeling, WV 26003-2995
 304-234-0248 Phone
 304-234-0260 Fax
 Fulton.Jennifer@epa.gov
   
Learn more about the Office of Monitoring & Assessment at:
http://epa.gov/reg3esd1/3ea50.htm
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David Rider/R3/USEPA/US 

12/30/2010 01:43 PM

To Stefania Shamet

cc Christopher Hunter, David Kargbo, Frank Borsuk, John 
Forren, Margaret Passmore, Matthew Klasen, Jennifer Fulton

bcc

Subject Fw:  

Stef,

 

Thanks Jen

Dave

David E. Rider
US Environmental Protection Agency
1650 Arch Street (3EA50)
Philadelphia, PA 19103-2029
215-814-2787

----- Forwarded by David Rider/R3/USEPA/US on 12/30/10 01:16 PM -----

Re:  
  

Jennifer Fulton to: Frank Borsuk 12/30/10 11:45 AM

Cc: David Rider, Margaret Passmore

Dave,

 

 
 

(b) (5)

(b) (5)

(b) (5)

(b) (5)

(b) (5)



 Jennifer B. Fulton
 Aquatic Biologist
 Office of Monitoring and Assessment
 U.S. EPA Region III
 1060 Chapline St., Suite 303
 Wheeling, WV 26003-2995
 304-234-0248 Phone
 304-234-0260 Fax
 Fulton.Jennifer@epa.gov
   
Learn more about the Office of Monitoring & Assessment at:
http://epa.gov/reg3esd1/3ea50.htm










